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COMPOUNDS FOR THERAPY AND DIAGNOSIS 
OF LUNG CANCER AND METHODS FOR THEIR USE 

TECHNICAL FIELD 

The present invention relates generally to compositions and methods for the 
treatment of lung cancer. The invention is more specifically related to nucleotide sequences 
that are preferentially expressed in lung tumor tissue, together with polypeptides encoded by 
such nucleotide sequences. The inventive nucleotide sequences and polypeptides may be used 
in vaccines and pharmaceutical compositions for the treatment of lung cancer. 



BACKGROUND OF THE INVENTION 

Lung cancer is the primary cause of cancer death among both men and women 
in the U.S., with an estimated 172,000 new cases being reported in 1994. The five-year 
1 5 survival rate among all lung cancer patients, regardless of the stage of disease at diagnosis, is 
only 13%. This contrasts with a five-year survival rate of 46% among cases detected while 
the disease is still localized. However, only 16% of lung cancers are discovered before the 
disease has spread. 

Early detection is difficult since clinical symptoms are often not seen until the 
20 disease has reached an advanced stage. Currently, diagnosis is aided by the use of chest x- 
rays, analysis of the type of cells contained in sputum and fiberoptic examination of the 
bronchial passages. Treatment regimens are determined by the type and stage of the cancer, 
and include surgery, radiation therapy and/or chemotherapy. In spite of considerable research 
into therapies for the disease, lung cancer remains difficult to treat 

Accordingly, there remains a need in the art for improved vaccines, treatment 
methods and diagnostic techniques for lung cancer. 

SUMMARY OF THE INVENTION 

Briefly stated, the present invention provides compounds and methods for the 
therapy of lung cancer. In a first aspect, isolated polynucleotides encoding lung tumor 
polypeptides are provided, such polynucleotides comprising a nucleotide sequence selected 
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herein; and (b) detecting in the sample a protein or polypeptide that binds to the binding 
agent. In preferred embodiments, the binding agent is an antibody, most preferably a 
monoclonal antibody. 

In related aspects, methods are provided for monitoring the progression of 
lung cancer in a patient, comprising: (a) contacting a biological sample obtained from a 
patient with a binding agent that is capable of binding to one of the polypeptides disclosed 
herein; (b) determining in the sample an amount of a protein or polypeptide that binds to the 
binding agent; (c) repeating steps (a) and (b); and comparing the amounts of polypeptide 
detected in steps (b) and (c). 

Within related aspects, the present invention provides antibodies, preferably 
monoclonal antibodies, that bind to the inventive polypeptides, as well as diagnostic kits 
comprising such antibodies, and methods of using such antibodies to inhibit the development 
of lung cancer. 

The present invention further provides methods for detecting lung cancer 
comprising: (a) obtaining a biological sample from a patient; (b) contacting the sample with 
a first and a second oligonucleotide primer in a polymerase chain reaction, at least one of the 
oligonucleotide primers being specific for a polynucleotide that encodes one of the 
polypeptides disclosed herein; and (c) detecting in the sample a DNA sequence that amplifies 
in the presence of the first and second oligonucleotide primers. In a preferred embodiment, at 
least one of the oligonucleotide primers comprises at least about 10 contiguous nucleotides of 
a polynucleotide comprising a sequence selected from the group consisting of SEQ ID NO: 1 - 
31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16-120 and 126-181. 

In a further aspect, the present invention provides a method for detecting lung 
cancer in a patient comprising: (a) obtaining a biological sample from the patient; (b) 
contacting the sample with an oligonucleotide probe specific for a polynucleotide that 
encodes one of the polypeptides disclosed herein; and (c) detecting in the sample a DNA 
sequence that hybridizes to the oligonucleotide probe. Preferably, the oligonucleotide probe 
comprises at least about 15 contiguous nucleotides of a polynucleotide comprising a sequence 
selected from the group consisting of SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84- 
92, 102-110, 116-120 and 126-181.In related aspects, diagnostic kits comprising the above 
oligonucleotide probes or primers are provided. 
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SEQ ID NO: 14 is the determined cDNA sequence for L355C1 .cons 
SEQ ID NO: 1 5 is the determined cDNA sequence for L366C 1 .cons 
SEQ ID NO: 16 is the determined cDNA sequence for L163Cla 
SEQ ID NO: 1 7 is the determined cDNA sequence for LT86-1 
5 SEQ ID NO: 1 8 is the determined cDNA sequence for LT86-2 
SEQ ID NO: 19 is the determined cDNA sequence for LT86-3 
SEQ ID NO: 20 is the determined cDNA sequence for LT86-4 
SEQ ID NO: 21 is the determined cDNA sequence for LT86-5 
SEQ ID NO: 22 is the determined cDNA sequence for LT86-6 
1 0 SEQ ID NO: 23 is the determined cDNA sequence for LT86-7 
SEQ ID NO: 24 is the determined cDNA sequence for LT86-8 
SEQ ID NO: 25 is the determined cDNA sequence for LT86-9 
SEQ ID NO: 26 is the determined cDNA sequence for LT86-1 0 
SEQ ID NO: 27 is the determined cDNA sequence for LT86-1 1 
15 SEQ ID NO: 28 is the determined cDNA sequence for LT86-1 2 
SEQ ID NO: 29 is the determined cDNA sequence for LT86-13 
SEQ ID NO: 30 is the determined cDNA sequence for LT86-14 
SEQ ID NO: 3 1 is the determined cDNA sequence for LT86-1 5 
SEQ ID NO: 32 is the predicted amino acid sequence for LT86-1 
2a SEQ ID NO: 33 is the predicted amino acid sequence for LT86-2 
SEQ ID NO: 34 is the predicted amino acid sequence for LT86-3 
SEQ ID NO: 35 is the predicted amino acid sequence for LT86-4 
SEQ ID NO: 36 is the predicted amino acid sequence for LT86-5 
SEQ ID NO: 37 is the predicted amino acid sequence for LT86-6 
25 SEQ ID NO: 38 is the predicted amino acid sequence for LT86-7 
SEQ ID NO: 39 is the predicted amino acid sequence for LT86-8 
SEQ ID NO: 40 is the predicted amino acid sequence for LT86-9 
SEQ ID NO: 4 1 is the predicted amino acid sequence for LT86-1 0 
SEQ ID NO: 42 is the predicted amino acid sequence for LT86-1 1 
30 SEQ ID NO: 43 is the predicted amino acid sequence for LT86-12 
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SEQ ID NO: 74 is the predicted amino acid sequence for LT86-21 

SEQ ID NO: 75 is the predicted amino acid sequence for LT86-22 

SEQ ID NO: 76 is the predicted amino acid sequence for LT86-26 

SEQ ID NO: 77 is the predicted amino acid sequence for LT86-27 

SEQ ID NO: 78 is the determined extended cDNA sequence for L86S-12 

SEQ ID NO: 79 is the determined extended cDNA sequence for L86S-36 

SEQ ID NO: 80 is the detennined extended cDNA sequence for L86S-46 

SEQ ID NO: 81 is the predicted extended amino acid sequence for L86S-12 

SEQ ID NO: 82 is the predicted extended amino acid sequence for L86S-36 

SEQ ID NO: 83 is the predicted extended amino acid sequence for L86S-46 

SEQ ID NO: 84 is the determined 5'cDNA sequence for L86S-6 

SEQ ID NO: 85 is the determined 5'cDNA sequence for L86S-1 1 

SEQ ID NO: 86 is the detennined 5'cDNA sequence for L86S-14 

SEQ ID NO: 87 is the detennined 5'cDNA sequence for L86S-29 

SEQ ID NO: 88 is the determined 5'cDNA sequence for L86S-34 

SEQ ID NO: 89 is the determined 5'cDNA sequence for L86S-39 

SEQ ID NO: 90 is the determined 5*cDNA sequence for L86S-47 

SEQ ID NO: 91 is the determined 5*cDNA sequence for L86S-49 

SEQ ID NO: 92 is the determined 5'cDNA sequence for L86S-51 

SEQ ID NO: 93 is the predicted amino acid sequence for L86S-6 

SEQ ID NO: 94 is the predicted amino acid sequence for L86S-1 1 

SEQ ID NO: 95 is the predicted amino acid sequence for L86S-14 

SEQ ID NO: 96 is the predicted amino acid sequence for L86S-29 

SEQ ID NO: 97 is the predicted amino acid sequence for L86S-34 

SEQ ID NO: 98 is the predicted amino acid sequence for L86S-39 

SEQ ID NO: 99 is the predicted amino acid sequence for L86S-47 

SEQ ID NO: 100 is the predicted amino acid sequence for L86S-49 

SEQ ID NO: 1 01 is the predicted amino acid sequence for L86S-5 1 

SEQ ID NO: 1 02 is the detennined DNA sequence for SLT-T1 

SEQ ID NO: 103 is the detennined 5* cDNA sequence for SLT-T2 
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SEQ ID NO: 134 is the determined cDNA sequence for PSLT-69 
SEQ ID NO: 135 is the determined cDNA sequence for PSLT-71 
SEQ ID NO: 1 36 is the determined cDNA sequence for PSLT-73 
SEQ ID NO: 137 is the determined cDNA sequence for PSLT-79 
5 SEQ ID NO: 1 38 is the determined cDNA sequence for PSLT-03 
SEQ ID NO: 139 is the determined cDNA sequence for PSLT-09 
SEQ ID NO: 140 is the determined cDNA sequence for PSLT-01 1 
SEQ ID NO: 141 is the determined cDNA sequence for PSLT-041 
SEQ ID NO: 142 is the determined cDNA sequence for PSLT-62 
10 SEQ ID NO: 143 is the determined cDNA sequence for PSLT-6 
SEQ ID NO: 144 is the determined cDNA sequence for PSLT-37 
SEQ ID NO: 145 is the determined cDNA sequence for PSLT-74 
SEQ ID NO: 146 is the determined cDNA sequence for PSLT-010 
SEQ ID NO: 147 is the determined cDNA sequence for PSLT-012 
1 5 SEQ ID NO: 1 48 is the determined cDNA sequence for PSLT-037 
SEQ ID NO: 149 is the determined 5' cDNA sequence for SAL-3 
SEQ ID NO: 1 50 is the determined 5' cDNA sequence for SAL-24 
SEQ ID NO: 15 1 is the determined 5' cDNA sequence for SAL-25 
SEQ ID NO: 152 is the determined 5' cDNA sequence for SAL-33 
20 SEQ ID NO: 1 53 is the determined 5' cDNA sequence for SAL-50 
SEQ ID NO: 154 is the determined 5' cDNA sequence for SAL-57 
SEQ ID NO: 155 is the determined 5' cDNA sequence for SAL-66 
SEQ ID NO: 1 56 is the determined 5 s cDNA sequence for SAL-82 
SEQ ID NO: 1 57 is the determined 5* cDNA sequence for SAL-99 
25 SEQ ID NO: 158 is the determined 5* cDNA sequence for SAL-104 
SEQ ID NO: 159 is the determined 5' cDNA sequence for SAL-109 
SEQ ID NO: 160 is the determined 5* cDNA sequence for SAL-5 
SEQ ID NO: 161 is the determined 5' cDNA sequence for SAL-8 
SEQ ID NO: 162 is the determined 5' cDNA sequence for SAL-12 
30 SEQ ID NO: 163 is the determined 5' cDNA sequence for SAL-14 
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SEQ ID NO: 194 is the predicted amino acid sequence for SAL-5 
SEQ ID NO: 1 95 is the predicted amino acid sequence for SAL-8 
SEQ ID NO: 196 is the predicted amino acid sequence for SAL-12 
SEQ ID NO: 197 is the predicted amino acid sequence for SAL- 14 
5 SEQ ID NO: 1 98 is the predicted amino acid sequence for SAL- 1 6 
SEQ ID NO: 1 99 is the predicted amino acid sequence for SAL-23 
SEQ ID NO: 200 is the predicted amino acid sequence for SAL-26 
SEQ ID NO: 201 is the predicted amino acid sequence for SAL-29 
SEQ ID NO: 202 is the predicted amino-acid sequence for SAL-32 
10 SEQ ID NO: 203 is the predicted amino acid sequence for SAL-39 
SEQ ID NO: 204 is the predicted amino acid sequence for SAL-42 
SEQ ID NO: 205 is the predicted amino acid sequence for SAL-43 
SEQ ID NO: 206 is the predicted amino acid sequence for SAL-44 
SEQ ID NO: 207 is the predicted amino acid sequence for SAL-48 
SEQ ID NO: 208 is the predicted amino acid sequence for SAL-68 
SEQ ID NO: 209 is the predicted amino acid sequence for SAL-72 
SEQ ID NO: 210 is the predicted amino acid sequence for SAL-77 
SEQ ID NO: 21 1 is the predicted amino acid sequence for SAL-8 6 
SEQ ID NO: 212 is the predicted amino acid sequence for SAL-8 8 
SEQ ID NO: 213 is the predicted amino acid sequence for SAL-93 
SEQ ID NO: 214 is the predicted amino acid sequence for SAL- 100 
SEQ ID NO: 215 is the predicted amino acid sequence for SAL- 105 
SEQ ID NO: 216 is a second predicted amino acid sequence for SAL-$0 



DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is generally directed to compositions 
and methods for the therapy of lung cancer. The compositions described herein include 
polypeptides, fusion proteins and polynucleotides. Also included within the present invention 
are molecules (such as an antibody or fragment thereof) that bind t the inventive 
polypeptides. Such molecules are referred to herein as "binding agents." 
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of the proteins described herein may be identified in antibody binding assays. Such assays 
may generally be performed using any of a variety of means known to those of ordinary skill 
in the art, as described, for example, in Harlow and Lane, Antibodies: A Laboratory Manual, 
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1988. For example, a polypeptide 
may be immobilized on a solid support (as described below) and contacted with patient sera 
to allow binding of antibodies within the sera to the immobilized polypeptide. Unbound sera 
may then be removed and bound antibodies detected using, for example, IJ5 I-labeled Protein 
A. Alternatively, a polypeptide may be used to generate monoclonal and polyclonal 
antibodies for use in detection of the- polypeptide in blood or other fluids of lung cancer 
patients. Methods for preparing and identifying immunogenic portions of antigens of known 
sequence are well known in the art and include those summarized in Paul, Fundamental 
Immunology, 3 rd ed., Raven Press, 1 993, pp. 243-247. 

The term "polynucleotide(s)," as used herein, means a single or double-stranded 
polymer of deoxyribonucleotide or ribonucleotide bases and includes DNA and 
corresponding RNA molecules, including HnRNA and mRNA molecules, both sense and 
anti-sense strands, and comprehends cDNA, genomic DNA and recombinant DNA, as well as 
wholly or partially synthesized polynucleotides. An HnRNA molecule contains introns and 
corresponds to a DNA molecule in a generally one-to-one manner. An mRNA molecule 
corresponds to an HnRNA and DNA molecule from which the introns have been excised. A 
polynucleotide may consist of an entire gene, or any portion thereof. Operable anti-sense 
polynucleotides may comprise a fragment of the corresponding polynucleotide, and the 
definition of "polynucleotide" therefore includes all such operable anti-sense fragments. 

The compositions and methods of the present invention also encompass 
variants of the above polypeptides and polynucleotides. 

A polypeptide "variant,'* as used herein, is a polypeptide that differs from the 
recited polypeptide only in conservative substitutions and/or modifications, such that the 
antigenic properties of the polypeptide are retained. In a preferred embodiment, variant 
polypeptides differ from an identified sequence by substitution, deletion or addition of five 
amino acids or fewer. Such variants may generally be identified by modifying one of the 
above polypeptide sequences, and evaluating the antigenic properties of the modified 
polypeptide using, for example, the representative procedures described herein. Polypeptide 
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SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50°C-65°C, 5X SSC, overnight or, 
in the event of cross-species homology, at 45°C with 0.5X SSC; followed by washing twice 
at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC containing 0.1% SDS. Such 
hybridizing DNA sequences are also within the scope of this invention, as are nucleotide 
sequences that, due to code degeneracy, encode an immunogenic polypeptide that is encoded 
by a hybridizing DNA sequence. 

Two nucleotide or polypeptide sequences are said to be "identical'' if the 
sequence of nucleotides or amino acid residues in the two sequences is the same when aligned 
for maximum correspondence as described below. Comparisons between two sequences are 
typically performed by comparing the sequences over a comparison window to identify and 
compare local regions of sequence similarity. A "comparison window" as used herein, refers 
to a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to about 50, 
in which a sequence may be compared to a reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. 

Optimal alignment of sequences for comparison may be conducted using the 
Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, Inc., 
Madison, WI), using default parameters. This program embodies several alignment schemes 
described in the following references: Dayhoff, M.O. (1978) A model of evolutionary change 
in proteins - Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of 
Protein Sequence and Structure, National Biomedical Resarch Foundaiton, Washington DC 
Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) Unified Approach to Alignment and Phylogenes 
pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA; 
Higgins, D.G. and Sharp, P.M. (1989) Fast and sensitive multiple sequence alignments on a 
microcomputer CABIOS 5:151-153; Myers, E.W. and Muller W. (1988) Optimal alignments 
in linear space CABIOS 4:1 1-17; Robinson, ED. (1971) Comb. Theor 77:105; Santou, N. 
Nes, M. (1987) The neighbor joining method. A new method for reconstructing phylogenetic 
trees Mol. Biol. Evol. 4:406-425; Sneath, P.RA. and Sokal, R.R. (1973) Numerical 
Taxonomy -the Principles and Practice of Numerical Taxonomy, Freeman Press, San 
Francisco, CA; Wilbur, WJ. and Lipman, D.J. (1983) Rapid similarity searches of nucleic 
acid and protein data banks Proc. Natl. Acad., Sci. USA 50:726-730. 
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libraries prepared from SCID mice with mouse anti-tumor sera, as described below in 
Example 4. Examples of cDNA sequences that may be isolated using this technique are 
provided in SEQ ID NO: 149-1 81. 

A gene encoding a polypeptide described herein (or a portion thereof) may, 
alternatively, be amplified from human genomic DNA, or from lung tumor cDNA, via 
polymerase chain reaction. For this approach, sequence-specific primers may be designed 
based on the nucleotide sequences provided herein and may be purchased or synthesized. An 
amplified portion of a specific nucleotide sequence may then be used to isolate the full length 
gene from a human genomic DNA library or from a lung tumor cDNA library, using well 
known techniques, such as those described in Sambrook et al., Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring Harbor, NY (1989). 

Once a DNA sequence encoding a polypeptide is obtained, the polypeptide 
may be produced recombinantly by inserting the DNA sequence into an expression vector and 
expressing the polypeptide in an appropriate host. Any of a variety of expression vectors 
15 known to those of ordinary skill in the art may be employed to express recombinant 
polypeptides of this invention. Expression may be achieved in any appropriate host cell that 
has been transformed or transfected with an expression vector containing a polynucleotide 
that encodes the recombinant polypeptide. Suitable host cells include prokaryotes, yeast and 
higher eukaryotic cells. Preferably, the host cells employed are E. coli, yeast or a mammalian 
20 cell line, such as COS or CHO cells. The DNA sequences expressed in this manner may 
encode naturally occurring polypeptides, portions of naturally occurring polypeptides, or 
other variants thereof. Supematants from suitable host/vector systems which secrete the 
recombinant polypeptide may be first concentrated using a commercially available filter. The 
concentrate may then be applied to a suitable purification matrix, such as an affinity matrix or 
25 ion exchange resin. Finally, one or more reverse phase HPLC steps can be employed to 
further purify the recombinant polypeptide. 

Such techniques may also be used to prepare polypeptides comprising portions 
or variants of the native polypeptides. Portions and other variants having fewer than about 
100 amino acids, and generally fewer than about 50 amino acids, may be generated using 
techniques well known to those of ordinary skill in the art. For example, such polypeptides 
may be synthesized using any of the commercially available solid-phase techniques, such as 
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extended conformation; (2) their inability to adopt a secondary structure that could interact 
with functional epitopes on the first and second polypeptides; and (3) the lack of hydrophobic 
or charged residues that might react with the polypeptide functional epitopes. Preferred 
peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids, 
such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which 
may be usefully employed as linkers include those disclosed in Maratea et al.. Gene ¥0:39-46, 
1985; Murphy etal., Proc. Natl. Acad. Sci. USA £5:8258-8262, 1986; U.S. Patent 
No. 4,935,233 and U.S. Patent No. 4,751,180. The linker sequence may be from 1 to about 
50 amino acids in length. Peptide sequences are not required when the first and second 
polypeptides have non-essential N-terminal amino acid regions that can be used to separate 
the functional domains and prevent steric interference. 

The ligated DNA sequences are operably linked to suitable transcriptional or 
translational regulatory elements. The regulatory elements responsible for expression of 
DNA are located only 5' to the DNA sequence encoding the first polypeptides. Similarly, 
stop codons require to end translation and transcription termination signals are only present 3' 
to the DNA sequence encoding the second polypeptide. 

Fusion proteins are also provided that comprise a polypeptide of the present 
invention together with an unrelated immunogenic protein. Preferably the immunogenic 
protein is capable of eliciting a recall response. Examples of such proteins include tetanus, 
tuberculosis and hepatitis proteins (see, for example, Stoute et al. New EngL J. Med., 33&.S6- 
91 (1997)). 

Polypeptides that comprise an immunogenic portion of a lung tumor protein 
may generally be used for therapy of lung cancer, wherein the polypeptide stimulates the 
patient's own immune response to lung tumor cells. The present invention thus provides 
methods for using one or more of the compounds described herein (which may be 
polypeptides, polynucleotides or fusion proteins) for immunotherapy of lung cancer in a 
patient As used herein, a "patient" refers to any warm-blooded animal, preferably a human. 
A patient may be afflicted with disease, or may be free of detectable disease. Accordingly, 
the compounds disclosed herein may be used to treat lung cancer or to inhibit the 
development of lung cancer. In a preferred embodiment, the compounds are administered 
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ordinary skill in the art The DNA may also be "naked," as described, for example, in 
published PCT application WO 90/1 1092, and Ulmer et al.. Science 259: 1745- 1749, 1993, 
reviewed by Cohen, Science 259:1691-1692. 1993. The uptake of naked DNA may be 
increased by coating the DNA onto biodegradable beads, which are efficiently transported 
into the cells. 

Routes and frequency of administration, as well as dosage, will vary from 
individual to individual and may parallel those currently being used in immunotherapy of 
other diseases. In general, the pharmaceutical compositions and vaccines may be 
adrninistered by injection {e.g., intracutaneous, intramuscular, intravenous or subcutaneous), 
intranasally {e.g., by aspiration) or orally. Between 1 and 10 doses may be adrninistered over 
a 3-24 week period. Preferably, 4 doses are administered, at an interval of 3 months, and 
booster administrations may be given periodically thereafter. Alternate protocols may be 
appropriate for individual patients. A suitable dose is an amount of polypeptide or DNA that 
is effective to raise an immune response (cellular and/or humoral) against lung tumor cells in 
a treated patient A suitable immune response is at least 10-50% above the basal (i.e., 
untreated) level. In general, the amount of polypeptide present in a dose (or produced in situ 
by the DNA in a dose) ranges from about 1 pg to about 100 mg per kg of host, typically from 
about 10 pg to about 1 mg, and preferably from about 100 pg to about 1 ug. Suitable dose 
sizes will vary with the size of the patient, but will typically range from about 0.01 mL to 
20 about 5 mL. 

While any suitable carrier known to those of ordinary skill in the art may be 
employed in the pharmaceutical compositions of this invention, the type of carrier will vary 
depending on the mode of aomiinstration. For parenteral adihinistration, such as 
subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a lipid, a wax 
and/or a buffer. For oral adrnimstration, any of the above carriers or a solid carrier, such as 
mannitoL lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose, 
sucrose, and/or magnesium carbonate, may be employed. Biodegradable microspheres (e.g., 
polylactic glycolide) may also be employed as carriers for the pharmaceutical compositions 
of this invention. Suitable biodegradable microspheres are disclosed, for example, in U.S. 
30 Patent Nos. 4.897,268 and 5,075,109. 
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(Natural Killer cells, lymphokine-activated killer cells), B cells, or antigen presenting cells 
(such as dendritic cells and macrophages) expressing the disclosed antigens. The 
polypeptides disclosed herein may also be used to generate antibodies or anti-idiotypic 
antibodies (as in U.S. Patent No. 4,918,164), for passive immunotherapy. 

The predominant method of procuring adequate numbers of T-cells for 
adoptive immunotherapy is to grow immune T-cells in vitro. Culture conditions for 
expanding single antigen-specific T-cells to several billion in number with retention of 
antigen recognition in vivo are well known in the art These in vitro culture conditions 
typically utilize intermittent stimulation with antigen, often in the presence of cytokines, such 
as IL-2, and non-dividing feeder cells. As noted above, the immunoreactive polypeptides 
described herein may be used to rapidly expand antigen-specific T cell cultures in order to 
generate sufficient number of cells for immunotherapy. In particular, antigen-presenting 
cells, such as dendritic, macrophage or B-cells, may be pulsed with immunoreactive 
polypeptides or transfected with a polynucleotide sequence^), using standard techniques weU 
known in the art For cultured T-cells to be effective in therapy, the cultured T-cells must be 
able to grow and distribute widely and to survive long term in vivo. Studies have 
demonstrated that cultured T-cells can be induced to grow in vivo and to survive long term in 
substantial numbers by repeated stimulation with antigen supplemented with IL-2 (see, for 
example, Cheever et al. Ibid). 

The polypeptides disclosed herein may also be employed to generate and/or 
isolate tumor-reactive T-cells, which can then be administered to the patient In one 
technique, antigen-specific T-cell lines may be generated by in vivo immunization with short 
peptides corresponding to immunogenic portions of the disclosed polypeptides. The resulting 
antigen specific CD8+ CTL clones may be isolated from the patient, expanded using standard 
tissue culture techniques, and returned to the patient 

Alternatively, peptides corresponding to immunogenic portions of the 
polypeptides may be employed to generate tumor reactive T cell subsets by selective in vitro 
stimulation and expansion of autologous T cells to provide antigen-specific T cells which 
may be subsequently transferred to the patient as described, for example, by Chang et aL 
(Crit. Rev. Oncol. HematoL, 22(3), 213, 1996). 
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at least about 80%, and preferably at least about 90%) of the patients for which lung cancer 
would be indicated using the full length protein, and that indicate the absence of lung cancer 
in substantially all of those samples that would be negative when tested with full length 
protein. The representative assays described below, such as the two-antibody sandwich 
assay, may generally be employed for evaluating the ability of a binding agent to detect 
metastatic human lung tumors. 

The ability of a polypeptide prepared as described herein to generate 
antibodies capable of detecting primary or metastatic human lung tumors may generally be 
evaluated by raising one or more antibodies against the polypeptide (using, for example, a 
representative method described herein) and determining the ability of such antibodies to 
detect such tumors in patients. This determination may be made by assaying biological 
samples from patients with and without primary or metastatic lung cancer for the presence of 
a polypeptide that binds to the generated antibodies. Such test assays may be performed, for 
example, using a representative procedure described below. Polypeptides that generate 
antibodies capable of detecting at least 20% of primary or metastatic lung tumors by such 
procedures are considered to be useful in assays for detecting primary or metastatic human 
lung tumors. Polypeptide specific antibodies may be used alone or in combination to 
improve sensitivity. 

Polypeptides capable of detecting primary or metastatic human lung tumors 
may be used as markers for diagnosing lung cancer or for monitoring disease progression in 
patients. In one embodiment, lung cancer in a patient may be diagnosed by evaluating a 
biological sample obtained from the patient for the level of one or more of the above 
polypeptides, relative to a predetermined cut-off value. As used herein, suitable "biological 
samples" include blood, sera, urine and/or lung secretions. 

The level of one or more of the above polypeptides may be evaluated using 
any binding agent specific for the polypeptides). A "binding agent," in the context of this 
invention, is any agent (such as a compound or a cell) that binds to a polypeptide as described 
above. As used herein, "binding" refers to a noncovalent association between two separate 
molecules (each of which may be free (/.e., in solution) or present on the surface of a cell or a 
solid support), such that a "complex" is formed. Such a complex may be free or immobilized 
(either covalenitly or noncovalently) on a support material. The ability to bind may generally 
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be immobilized on the solid support using a variety of techniques known to those of skill in 
the art, which are amply described in the patent and scientific literature. In the context of the 
present invention, the term ''immobilization" refers to both noncovalent association, such as 
adsorption, and covalent attachment (which may be a direct linkage between the antigen and 
5 functional groups on the support or may be a linkage by way of a cross-linking agent). 
Immobilization by adsorption to a well in a microliter plate or to a membrane is preferred. In 
such cases, adsorption may be achieved by contacting the binding agent in a suitable buffer, 
with the solid support for a suitable amount of time. The contact time varies with 
temperature, but is typically between about 1 hour and about 1 day. In general, contacting a 
10 well of a plastic microliter plate (such as polystyrene or polyvinylchloride) with an amount of 
binding agent ranging from about 10 ng to about 10 ug, and preferably about 100 ng to about 
1 ug, is sufficient to immobilize an adequate amount of binding agent. 

Covalent attachment of binding agent to a solid support may generally be 
achieved by first reacting the support with a bifunctional reagent that will react with both the 
15 support and a functional group, such as a hydroxyl or amino group, on the binding agent For 
example, the binding agent may be covalently attached to supports having an appropriate 
polymer coating using benzoquinone or by condensation of an aldehyde group on the support 
with an arnine and an active hydrogen on the binding partner (see, e.g., Pierce 
Immunotechnology Catalog and Handbook, 1991, at A12-A13). 

In certain embodiments, the assay is a two-antibody sandwich assay. This 
assay may be performed by first contacting an antibody that has been immobilized on a solid 
support, commonly the well of a microtiter plate, with the sample, such that polypeptides 
within the sample are allowed to bind to the immobilized antibody. Uhbound sample is then 
removed from the immobilized polypeptide-antibody complexes and a second antibody 
(containing a reporter group) capable of binding to a different site on the polypeptide is 
added. The amount of second antibody that remains bound to the solid support is then 
determined using a method appropriate for the specific reporter group. 

More specifically, once the antibody is immobilized on the support as 
described above, the remaining protein binding sites on the support are typically blocked. 
30 Any suitable blocking agent known to those of ordinary skill in the art, such as bovine serum 
albumin r Tween 20™ (Sigma Chemical Co., St Louis, MO). The immobilized antibody is 
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that corresponds to a predetermined cut-off value. In one preferred embodiment, the cut-off 
value Is the average mean signal obtained when the immobilized antibody is incubated with 
samples from patients without lung cancer. In general, a sample generating a signal that is 
three standard deviations above the predetermined cut-off value is considered positive for 
5 lung cancer. In an alternate preferred embodiment, the cut-off value is determined using a 
Receiver Operator Curve, according to the method of Sackett et al., Clinical Epidemiology: A 
Basic Science for Clinical Medicine, Little Brown and Co., 1985, p. 106-7. Briefly, in this 
embodiment, the cut-off value may be determined from a plot of pairs of true positive rates 
(i.e., sensitivity) and false positive rates (100%-specificity) that correspond to each possible 
10 cut-off value for the diagnostic test result. The cut-off value on the plot that is the closest to 
the upper left-hand comer (i.e., the value that encloses the largest area) is the most accurate 
cut-off value, and a sample generating a signal that is higher than the cut-off value 
determined by this method may be considered positive. Alternatively, the cut-off value may 
be shifted to the left along the plot, to mimmize the false positive rate, or to the right, to 
15 rniiiimize the false negative rate. In general, a sample generating a signal that is higher than 
the cut-off value determined by mis method is considered positive for lung cancer. 

In a related embodiment, the assay is performed in a flow-through or strip test ' 
format, wherein the antibody is immobilized on a membrane, such as nitrocellulose. In the 
flow-through test, polypeptides within the sample bind to the immobilized antibody as the 
20 sample passes through the membrane. A second, labeled antibody then binds to the antibody- 
polypeptide complex as a solution containing the second antibody flows through the 
membrane. The detection of bound second antibody may then be performed as described 
above. In the strip test format, one end of the membrane to whicfi antibody is bound is 
immersed in a solution containing the sample. The sample migrates along the membrane 
25 through a region containing second antibody and to the area of immobilized antibody. 
Concentration of second antibody at the area of immobilized antibody indicates the presence 
of lung cancer. Typically, the concentration of second antibody at that site generates a 
pattern, such as a line, that can be read visually. The absence of such a pattern indicates a 
negative result In general, the amount of antibody immobilized on the membrane is selected 
30 to generate a visually discernible pattern when the biological sample contains a level of 
polypeptide that would be sufficient to generate a positive signal in the two-antibody 
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of immortal ceU lines capable of producing antibodies having the desired specificity (Le., 
reactivity with the polypeptide of interest). Such cell lines may be produced, for example, 
from spleen cells obtained from an animal immunized as described above. The spleen cells 
are then immortalized by, for example, fusion with a myeloma cell fusion partner, preferably 
5 one that is syngeneic with the immunized animal. A variety of fusion techniques may be 
employed. For example, the spleen cells and myeloma cells may be combined with a 
nonionic detergent for a few minutes and then plated at low density on a selective medium 
that supports the growth of hybrid cells, but not myeloma cells. A preferred selection 
technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. After a sufficient 
10 time, usually about 1 to 2 weeks, colonies of hybrids are observed. Single colonies are 
selected and tested for binding activity against the polypeptide. Hybridomas having high 
reactivity and specificity are preferred. 

Monoclonal antibodies may be isolated from the supernatants of growing 
hybridoma colonies. In addition, various techniques may be employed to enhance the yield, 
15 such as injection of the hybridoma cell line into the peritoneal cavity of a suitable vertebrate 
host, such as a mouse. Monoclonal antibodies may then be harvested from the ascites fluid or 
the blood. Containinants may be removed from the antibodies by conventional techniques, 
such as chromatography, gel filtration, precipitation, and extraction. The polypeptides of this 
invention may be used in the purification process in, for example, an affinity chromatography 
20 step. 

Monoclonal antibodies of the present invention may also be used as 
therapeutic reagents, to diminish or eliminate lung tumors. The antibodies may be used on 
their own (for instance, to inhibit metastases) or coupled to one or m6re therapeutic agents. 
Suitable agents in this regard include radionuclides, differentiation inducers, drugs, toxins, 
and derivatives thereof. Preferred radionuclides include "Y, ,23 I, ,25 I, ,3, I, l86 R e , ,88 Re, 2 "At, 
and 2l2 Bi. Preferred drugs include methotrexate, and pyrimidine and purine analogs. 
Preferred differentiation inducers include phorbol esters and butyric acid. Preferred toxins 
include ricin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomonas exotoxin, Shigella 
toxin, and pbkeweed antiviral protein. 

A therapeutic agent may be coupled (e.g., covalently bonded) to a suitable 
monoclonal antibody either directly or indirectly (e.g., via a linker group). A direct reaction 
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be prepared in a variety of ways. For example, more than one agent may be coupled directly 
to an antibody molecule, or linkers which provide multiple sites for attachment can be used. 
Alternatively, a carrier can be used. 

A carrier may bear the agents in a variety of ways, including covalent bonding 
either directly or via a linker group. Suitable carriers include proteins such as albumins (eg:, 
U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides such as aminodextran 
(eg., U.S. Patent No. 4,699,784, to Shih et al.). A carrier may also bear an agent by 
noncovalent bonding or by encapsulation, such as within a liposome vesicle U.S. Patent 
Nos. 4,429,008 and 4,873,088). Gamers specific for radionuclide agents include 
radiohalogenated small molecules and chelating compounds. For example, U.S. Patent No. 
4,735,792 discloses representative radiohalogenated small molecules and their synthesis. A 
radionuclide chelate may be formed from chelating compounds that include those containing 
nitrogen and sulfur atoms as the donor atoms for binding the metal, or metal oxide, 
radionuclide. For example, U.S. Patent No. 4,673,562, to Davison etal. discloses 
representative chelating compounds and their synthesis. 

A variety of routes of administration for the antibodies and immunoconjugates 
may be used. Typically, administration will be intravenous, intramuscular, subcutaneous or 
in the bed of a resected tumor. It will be evident that the precise dose of the 
antibody/immunoconjugate will vary depending upon the antibody used the antigen density 
on the tumor, and the rate of clearance of the antibody. 

Diagnostic reagents of the present invention may also comprise DNA 
sequences encoding one or more of the above polypeptides, or one or more portions thereof. 
For example, at least two oligonucleotide primers may be employedMn a polymerase chain 
reaction (PCR) based assay to amplify lung tumor-specific cDNA derived from a biological 
sample, wherein at least one of the oligonucleotide primers is specific for a polynucleotide 
encoding a lung tumor protein of the present invention. The presence of the amplified cDNA 
is then detected using techniques well known in the art, such as gel electrophoresis. Similarly, 
oligonucleotide probes specific for a polynucleotide encoding a lung tumor protein of the 
present invention may be used in a hybridization assay t detect the presence of an inventive 
polypeptide in a biological sample. 
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The following Examples are offered by way of illustration and not by way of 

limitation. 

EXAMPLES 
Example 1 

PREPARATION OF LUNG TUMOR-SPECIFIC cDNA SEQUENCES USING 
DIFFERENTIAL DISPLAY RT-PCR 

. This example illustrates the preparation of cDNA molecules encoding lung 
tumor-specific polypeptides using a differential display screen. 

Tissue samples were prepared from breast tumor and normal tissue of a patient 
with lung cancer that was confirmed by pathology after removal of samples from the patient 
Normal RNA and tumor RNA was extracted from the samples and mRNA was isolated and 
converted into cDNA using a (dT) I2 AG (SEQ ID NO: 47) anchored 3' primer. Differential 
display PCR was then executed using a randomly chosen primer (SEQ ID NO: 48). 
Amplification conditions were standard buffer containing 1.5 roM MgCl 2 , 20 pmol of primer, 
500 pmol dNTP and 1 unit of Taq DNA polymerase (Perkin-Elmer, Branchburg, NJ). Forty 
cycles of amplification were performed using 94 °C denaturation for 30 seconds, 42 °C 
annealing for 1 minute and 72 °C extension for 30 seconds. Bands that were repeatedly 
observed to be specific to the RNA fingerprint pattern of the tumor were cut out of a silver 
stained gel, subcloned into the pGEM-T vector (Promega, Madison, WI) and sequenced. The 
isolated 3' sequences are provided in SEQ ID NO: 1-16. 

Comparison of these sequences to those in the public databases using the 
BLASTN program, revealed no significant homologies to the sequences provided in SEQ ID 
NO: 1-11. To the best of the inventors' knowledge, none of the isolated DNA sequences 
have previously been shown to be expressed at a greater level in human lung tumor tissue 
than in normal lung tissue. 
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aminopeptidase. Clone LT86-9 appears to contain two inserts, with the 5' sequence showing 
homology to the previously identified antisense sequence of interferon alpha-induced P27, 
and the 3' sequence being similar to LT86-6. Clone LT86-14 (SEQ ID NO: 30) was found to 
show some homology to the trithorax gene and has an M RGD" cell attachment sequence and a 
beta-Lactamase A site which functions in hydrolysis of penicillin. Clones LT86-1, LT86-2, 
LT86-4, LT86-5 and LT86-10 (SEQ ID NOS: 17, 18, 20, 21 and 26, respectively) were found 
to show homology to previously identified genes. A subsequently determined extended 
cDNAsequence for LT86-4 is provided in SEQ ID NO: 66, with the corresponding predicted 
amino acid sequence being provided in SEQ ID NO: 67. 

Subsequent studies led to the isolation of five additional clones, referred to as 
LT86-20, LT86-21, LT86-22, LT86-26 and LT86-27. The detennined 5' cDNA sequences 
for LT86-20, LT86-22, LT86-26 and LT86-27 are provided in SEQ ID NO: 68 and 70-72, 
respectively, with the determined 3' cDNA sequences for LT86-21 being provided in SEQ ID 
NO: 69. The corresponding predicted amino.acid sequences for LT86-20, LT86-21, LT86- 
22, LT86-26 and LT86-27 are provided in SEQ ID NO: 73-77, respectively. LT86-22 and 
LT86-27 were found to be highly similar to each other. Comparison of these sequences to 
those in the gene bank as described above, revealed no significant homologies to LT86-22 
and LT86-27. LT86-20, LT86-21 and LT86-26 were found to show homology to previously 
identified genes. 
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predicted amino acid sequences are provided in SEQ ID NO: 93-101, respectively. L86S-30, 
L86S-39 and L86S-47 were found to be similar to each other. Comparison of these 
sequences with those in the gene bank as described above, revealed no significant homologies 
to L86S-14. L86S-29 was found to show some homology to a previously identified EST. 
5 L86S-6, L86S-1 1, L86S-34, L86S-39, L86S-47, L86S-49 and L86S-5I were found to show 
some homology to previously identified genes. 

In further studies, a directional cDNA library was constructed using a 
Stratagene kit with a Lambda Zap Express vector. Total RNA for the library was isolated 
from two primary squamous lung tumors and poly A+ RNA was isolated using an oligo dT 
10 column. Antiserum was developed in normal mice using a pool of sera from three SCID 
mice implanted with human squamous lung carcinomas. Approximately 700,000 PFUs were 
screened from the unamplified library with K coU absorbed mouse anti-SCID tumor serum. 
Positive plaques were identified as described above. Phage was purified and phagemid 
excised for 180 clones with inserts in a pBK-CMV vector for expression in prokaryotic or 
15 eukaryotic cells. 

The determined cDNA sequences for 23 of the isolated clones are provided in 
SEQ ID NO: 126-148. Comparison of these sequences with those in the public database as 
described above revealed no significant homologies to the sequences of SEQ ID NO: 139 and 
143-148. The sequences of SEQ ID NO: 126-138 and 140-142 were found to show 
20 homology previously identified human polynucleotide sequences. 
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tags (ESTs). The sequences of SEQ ID NO: 150, 155 and 159-181 were found to show 
homology to sequences previously identified in humans. 
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Example 6 

ISOLATION OF DNA SEQUENCES ENCODING LUNG TUMOR ANTIGENS 

DNA sequences encoding antigens potentially involved in squamous cell lung 
tumor formation were isolated as follows. 

A lung rumor directional cDNA expression library was constructed employing 
the Lambda ZAP Express expression system (Stratagene, La Jolla, CA). Total RNA for the 
library was taken from a pool of two human squamous epithelial lung carcinomas and poly 
A+ RNA was isolated using oligo-dT cellulose (Gibco BRL, Gaithersburg, MD). Phagemid 
were rescued at random and the cDNA sequences of isolated clones were determined. 

The determined cDNA sequence for the clone SLT-T1 is provided in SEQ ID 
NO: 102, with the determined 5* cDNA sequences for the clones SLT-T2, SLT-T3, SLT-T5, 
SLT-T7, SLT-T9, SLT-T10, SLT-T11 and SLT-T12 being provided in SEQ ID NO: 103- 
1 10, respectively. The corresponding predicted amino acid sequence for SLT-T1, SLT-T2, 
15 SLT-T3, SLT-T10 and SLT-T12 are provided in SEQ ID NO: 111-115, respectively. 
Comparison of the sequences for SLT-T2, SLT-T3, SLT-T5, SLT-T7, SLT-T9 and SLT-T1 1 
with those in the public databases as described above, revealed no significant homologies. 
The sequences for SLT-T10 and SLT-T12 were found to show some homology to sequences 
previously identified in humans. 

The sequence of SLT-T1 was determined to show some homology to a PAC 
clone of unknown protein function. The cDNA sequence of SLT-T1 (SEQ ID NO: 102) was 
found to contain a mutator (MUTT) domain. Such domains are known to function in removal 
of damaged guanine from DNA that can cause A to G transversa (see, for example, el- 
Deiry, W.S., 1997 Curr. Opin Oncol. 9:79-87; Okamoto, K. et al. 1996 Int. J. Cancer 
55:437-41; Wu, C. et al. 1995 Biochem. Biophys. Res. Commun. 27*1239-45; Porter, D.W. 
et al. 1996 Chem. Res. Toxicol. 9:1375-81). SLT-T1 may thus be of use in the treatment, by 
gene therapy, of lung cancers caused by, or associated with, a disruption in DNA repair. 
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Example 7 
SYNTHESIS OF POLYPEPTIDES 

Polypeptides may be synthesized on a Perkin Elmer/Applied Biosystems 
5 Division 430A peptide synthesizer using FMOC chemistry with HPTU (O-Benzotriazole- 
N^J^^-tetramethyluronium hexafluorophosphate) activation. A Gly-Cys-Gly sequence 
may be attached to the amino terminus of the peptide to provide a method of conjugation, 
binding to an immobilized surface, or labeling of the peptide. Cleavage of the peptides from 
the solid support may be carried out using the following cleavage mixture: trifluoroacetic 

10 acid:ethanedithiol:thioanisole:water:phenol (40:1:2:2:3). After cleaving for 2 hours, the 
peptides may be precipitated in cold methyl-t-butyl-ether. The peptide pellets may then be 
dissolved in water containing 0.1% trifluoroacetic acid (TFA) and lyophilized prior to 
purification by C18 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing 
0.1% TFA) in water (containing 0.1% TFA) may be used to elute the peptides. Following 

15 lyophilization of the pure fractions, the peptides may be characterized using electrospray or 
other types of mass spectrometry and by amino acid analysis. 

From the foregoing, it will be appreciated that, although specific embodiments 
of the invention have been described herein for the purposes of illustration, various 
20 modifications may be made without deviating from the spirit and scope of the invention. 
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9. A vaccine comprising the polypeptide of claim 2 and an immune 
response enhancer. 

10. The vaccine of claim 9 wherein the immune response enhancer is 

an adjuvant. 

11. A vaccine comprising the polynucleotide of claims 1 or 4 and an 
immune response enhancer. 

12. The vaccine of claim 11 wherein the immune response enhancer is 

an adjuvant. 

13. A pharmaceutical composition for the treatment of lung cancer 
comprising a polypeptide and a physiologically acceptable carrier, the polypeptide 
comprising an immunogenic portion of a lung protein or of a variant thereof, wherein said 
protein comprises an amino acid sequence encoded by a polynucleotide comprising a 
sequence selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 12-18, 20, 21, 26, 49, 50, 52, 54, 64, 
66, 68, 69, 71, 78, 84, 85, 88, 91, 92, 116-120, 126-138, 140-142, 150, 155 and 159-181; 

(b) sequences complementary to the sequences of SEQ ID NO: 12-1 8, 20, 
21, 26, 49, 50, 52, 54, 64, 66, 68, 69, 71, 78, 84, 85, 88, 91, 92, 116-120, 126-138, 140-142, 
150, 155 and 159-181; and > 

(c) variants of the sequences of (a) and (b). 

14. A vaccine for the treatment of lung cancer comprising a polypeptide 
and an immune response enhancer, said polypeptide comprising an immunogenic portion of a 
lung protein or of a variant thereof, wherein said protein comprises an amino acid sequence 
encoded by a polynucleotide comprising a sequence selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 12-1 8, 20, 21, 26, 49, 50, 52, 54, 64, 
66, 68, 69, 7L 78, 84, 85, 88, 91, 92, 1 16-120, 126-138, 140-142, 150, 155 and 159-181; 
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21. A pharmaceutical composition comprising a fusion protein according 
to any one of claims 18-20 and a physiologically acceptable carrier. 

5 22. A vaccine comprising a fusion protein according to any one of claims 

1 8-20 and an immune response enhancer. 

23. The vaccine of claim 22 wherein the immune response enhancer is 

an adjuvant. 

10 

24. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the pharmaceutical 
composition of claim 2 1 . 

25. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the vaccine of claim 22. 

26. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient a polynucleotide under conditions such that the 
polynucleotide enters a cell of the patient and i«s expressed therein, the polynucleotide having 
a sequence selected from the group consisting of: 

(a) a sequence provided in SEQ ID NO: 1 02; 

(b) sequences complementary to a sequence of SEQ3D NO: 1 02; and 

(c) variants of the sequence of SEQ ID NO: 102. 

27. A method for detecting lung cancer in a patient, comprising: 
(a) contacting a biological sample obtained from the patient with a binding 

agent which is capable of binding to a polypeptide, the polypeptide comprising an 
immunogenic portion of a lung tumor protein or a variant thereof, wherein said protein 
comprises an amino acid sequence encoded by a polynucleotide comprising a nucleotide 
sequence selected from the group consisting of sequences provided in SEQ ID NO: 1-31, 49- 
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(a) sequences recited in SEQ ID NO: 1-11, 19, 22-25, 27-31, 51, 53, 55, 
63, 70, 72, 79, 80, 86, 87, 89, 90, 102-107, 109, 139, 143-149, 151-154 
and 156-158; 

(b) the complements of nucleotide sequences recited in SEQ ID NO: 1-11, 
19, 22-25, 27-31, 51, 53, 55, 63, 70, 72, 79, 80, 86, 87, 89, 90, 102- 
107, 109, 139, 143-149, 151-154 and 156-158; and 

(c) variants of the sequences of (a) and (b). 

32. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient a therapeutically effective amount of a monoclonal 
antibody according to claim 3 1 . 

33. The method of claim 32 wherein the monoclonal antibody is 
conjugated to a therapeutic agent. 

34. A method for detecting lung cancer in a patient comprising: 

(a) obtaining a biological sample from the patient; 

(b) contacting the sample with at least two oligonucleotide primers in a 
polymerase chain reaction, wherein at least one of the oligonucleotides is specific for a 
polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung tumor 
protein or a variant thereof, said protein comprising an amino acid sequence encoded by a 
polynucleotide comprising a nucleotide sequence selected from the group consisting of 
sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 116- 
120 and 126-1 81, the complements of said sequences and variants thereof; and 

(c) detecting in the sample a DNA sequence that amplifies in the presence 
of the oligonucleotide primers, thereby detecting lung cancer. 

35. The method of claim 34, wherein at least one of the oligonucleotide 
primers comprises at least about 10 contiguous nucleotides of a polynucleotide comprising a 
sequence selected from SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-110, 
116-120 and 126-181. 
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provided in SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16-120 and 
1 26- 1 8 1 , the complements of said sequences and variants thereof. 

44. A method for detecting lung cancer in a patient, comprising: 

(a) obtaining a biological sample from the patient; 

(b) contacting the biological sample with an oligonucleotide probe specific 
for a polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung 
tumor protein or a variant thereof, said protein comprising an amino acid sequence encoded 
by a polynucleotide comprising a nucleotide sequence selected from the group consisting of 
sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80 ? 84-92, 102-1 10, 116- 
120 and 126-181, the complements of said nucleotide sequences and variants thereof; and 

(c) detecting in the sample a DNA sequence that hybridizes to the 
oligonucleotide probe, thereby detecting lung cancer in the patient 

45. The method of claim 44 wherein the oligonucleotide probe comprises 
at least about 15 contiguous nucleotides of a polynucleotide having a nucleotide sequence 
selected from the group consisting of sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 
66, 68-72, 78-80, 84-92, 102-1 10, 1 16-120 and 126-181, the complements of said nucleotide 
sequences and variants thereof. 

46. A diagnostic kit comprising an oligonucleotide probe specific for a 
polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung tumor 
protein or a variant thereof, said protein comprising an amino acid sequence encoded by a 
polynucleotide comprising a nucleotide sequence selected from the group consisting of 
sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16- 
120 and 126-181, the complements of said sequences and variants thereof. 

47. The diagnostic kit of claim 46, wherein the oligonucleotide probe 
comprises at least about 15 contiguous nucleotides of a polynucleotide having a nucleotide 
sequence selected from the group consisting of sequences recited in SEQ ID NO: 1-31, 49-55, 
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55 

pharmaceutically acceptable carrier. 

55. A composition for the treatment of lung cancer in a patient, comprising 
T cells proliferated in the presence of a polynucleotide of claim 1, in combination with a 

5 pharmaceutically acceptable carrier. 

56. A method for treating lung cancer in a patient, comprising the steps of: 
(a) incubating antigen presenting cells in the presence of at least one 

polypeptide of claim 2; and 

10 fl>) administering to the patient the incubated antigen presenting cells. 

57. A method for treating lung cancer in a patient, comprising the steps of: 
(a) incubating antigen presenting cells in the presence of at least one 

polynucleotide of claim 1; and 
15 (b) administering to the patient the incubated antigen presenting cells. 

58. The method of claims 54 or 55 wherein the antigen presenting cells are 
selected from the group consisting of dendritic cells and macrophage cells. 

20 59. A composition for the treatment of lung cancer in a patient, comprising 

antigen presenting cells incubated in the presence of a polypeptide of claim 2, in combination 
with a pharmaceutically acceptable carrier. 

t. 

60. A composition for the treatment of lung cancer in a patient, comprising 
25 antigen presenting cells incubated in the presence of a polynucleotide of claim 1 , in 
combination with a pharmaceutically acceptable carrier. 
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agccngccag gccattgaag ganaagcaaa 
gggccaagta gctgcantan ccttcagtcc 
actatgtgcn aggggtacag aagcttttcc 
cttttgcctn aacttggggt ttctgtggtt 
atggaanaaa atccgtattt ggcaaaaaga 
tacagtccaa angatnttcc ccaaagaata 
caaaatcttt tatttttttc ctttctcgca 
ttcccatctc ccccattcca cacgatnttg 
nccgaaaggg tntttttatt cggggtnctg 
gcggccnngn gggttnnacc atgntgggga 
ccttgaaant ttccttttgg tcgccccccn 

<210> 4 

<211> 712 

<212> DNA 

<213> Homo sapiens 



gacgaagcga accatctctc tccattgtgg 120 
cagttgcatt gggttaaaga gctcatacat 180 
tcatagggca tgagctctcc nagagttgac 240 
cataaagttn ggatatgtat tttttttcaa 300 
ctccaggggg atgatactgt ccttgccact 360 
gacatttttt cctctcatca cttctggatg 420 
ccnccccaga ccccttnnag gttnaaccgc 480 
aattngcann ncgttgntgg tcgggtcccn 540 
anttnnnaac cnctnagttg aatccgcggg 600 
naactncccn ccgcgnttgg aacgccanag 660 
gagattc 697 



<400> 4 

gtactcagac aaccaatagg tgtgttyctc 
taatgttsaa tggttgaggg tttaagtgat 
cgggtgcggt ggctcacgca tgtatcccag 
ctgaggtcag gagtttgaga ccagcctggc 
atacanaaat tagcccgggc atagtggcgc 
ctcctgagga agaattgctt gaactcaggg 
gccactggca ctcccagcct gggktaacag 
cgacggagaa nmagntctgt tactccatgg 
taaaatnggt cctcctwaaa aaagrtcggc 
cyccccctct tggggarggc caarggccgg 
agnaaccrgn cccgggccar smgwkgkstr 
wwttycccsc cygsyJcggct ggkasckgtt 

<210> 5 

<211> 679 

<212> DNA 

<213> Homo sapiens 



anatctgaaa cacaaaaaga ttctagctna 60 
cttggtatgt tngatttagc agcgatnggc 120 
cactttggga ggccgaggca ggaggatcac 180 
cgacatggtn aaaccccgtc tctactanga 240 
gtgcctrtga cctcsgctac tttggggatt 300 
aagtggargt ttgcagtgag cttaaatcaa 360 
agccamgact ctkgccgaaa aaaaaraama 420 
gaaattkgaa tttccttcyt tkaaatatct 480 
tggggcccgk tggctcacat ttckttaycc 540 
kttgawtnnc ccttgagggg ccanaactcc 600 
armccctttc cyyccmaraa aawwcsmaaa 660 
myyyyygmtm csyagcttgc tt 712 



<400> 5 

gtactcagac cacctcacat gcagggtnag 
acatcccttt gtgagcacgg ctgctccgga 
cagagggttc tgcaggatgt gctattttaa 
atctngaagc agaacatgtn atcagcgatg 
tatttgaggc tctaccaggc ctgtctacag 
ctgttatttt anatnccaca tatntttttt 
atcgtaacta ctagtgactt ctgaggttta 
agttntgtta ttgatgatng gtaatctaca 
ncntncanct gaccagtttg nagggcactc 
tgtttcnagg gggcntgggg ggtttaaaaa 
cnnctattga aaaaatgggg gtcgnggggg 
tccggaanct tggtttccc 

<210> 6 

<211> 369 

<212> DNA 

<213> Homo sapiens 



aaacatggag tgtgcggcag catcctcctc 60 
atactgacca tctgggctag cacgacctaa 120 
agcagctggg tgcaacttgt gaaaacggga 180 
gctgggattg gtggacagga ttgacaggag 240 
gacagcttca tcgaagggac atttttttaac 300 
aatgctnaag catacaggtt gaatttctgg 360 
cagttngaat atgttctcnn aggtttatca 420 
cctctggaag ctgtngaatg tgaaaaagat 480 
tcttctggna agnaatccgn ccaaaaaaat 540 
aatgtttctn ttnccntaaa aatgtttacc 600 
gcttnaaatc cccnanttnt gaatnttnta 660 

679 
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atccgccggg atacatgcca cttggtttga 
tttgctgagc aatacaatta tttgtatatg 
tgatatgagc tgaggaaaat gaagccntta 
ctttcaggga tnttggcact gcayatattc 
tgtcttcaga gatggcagaa tatgtttcct 
gctcactact gtggatatgt atgtnttgac 
aaaagcacac ttngaattta ttagcctttc 
tattccttgg tcaacaattt tcctcttctc 

<210> 11 

<211> 543 

<212> DNA 

<213> Homo sapiens 



taaatcaaaa tacagcatcc ttcagatccc 120 
ttactttttt ttctgtttgg ctnaaagatt 180 
ctgctatnag atctnatccc tttccaccac 240 
agaattcccc nnagtcgctn gtgataaaaa 300 
ttggtacatg ttcattaaaa atatacacgt 360 
cgatnacaca ggctgattta gggaagagat 420 
accnagacta anattctgaa attaagaatg 480 
ttagccctct tacattgtan tggactga 538 



<400> 11 - 

tttttttttt ttgcccacag ctgccatctt 
caaccctcgc catcccagca aatcccctct 
tcaggcatcc gggacttgat gtgggtntgg 
caccattctn tcacttatta gctctnacct 
acaatatgaa tattgtctat ttcccaggga 
gggtaaaacc acagggtact ccgctcctcc 
natntgcttg gaaggttggc caccnagagc 
ctaagaggna attctgaact catccccnna 
acttaccata ttttcttgcc ctcttccact 
aaa 

<210> 12 

<211> 329 

<212> DNA 

<213> Homo sapiens 



tgtgtgataa ggccaacctt ctatgggaat 60 
ctcccttctc atgggagtgc cttgtactca 120 
gatttgaaat cagagcacct nggtccctst 180 
tgggtnaata cctgccttag tgtcntaggt 240 
ttgcaatgac nagtnnatna gtgcatgaga 300 
naagaatgga gaattttttc tagaagccca 360 
cnnaatcttc ttttatttnc cactgaangc 420 
tgacctctcc cgaatmagaa tatctctggc 480 
tacnaaactc ctttattcct taacnggacg 540 

543 



<400> 12 



cgatgacttg ggcagtgagt gggcctcctg ccaggtggca gggcacagct tagaccaaac 60 
ccttggcctc ccccctctgc agstacctcc gaccaagaag gaaactagca agcctatgct 120 
ggcaagacca taggtggggt gctgggaatc ctcggggccg gctggcaccc actcctggtg 180 
ctcaagggag agacccactt gttcagatgc atrggcctca ggcggttcaa ggcrgtctta 240 
gagccacaga gtcaaataaa aatcaatttt gagagaccac agcacctgct gctttgatcg 300 
tgatgttcaa ggcaagttgc aagtcatcg 329 



<210> 13 

<211> 314 

<212> DNA 

<2l3> Homo sapiens 

<400> 13 



cgatgacttg cacccgggag ctgtgacagt ggcctggaag cagatggcag ccccgtcaag 60 
gcgggagtgg agaccaccaa accctccaaa cagagcaaca actagtacgc ggccagcagc 120 
tacctgagcc tgacgcccga gcagtggaag tcccacagaa gctacagctg ccaggtcacg 180 
catgaaggga gcaccgtgga gaagacagtg gcccctacag aatgttcata ggttcccnac 240 
tctnacccca cccacgggag cctgganctg cangatcccg ggggaagggt ctctctcccc 300 
atcccaagtc atcg ... 

314 



<210> 14 
<211> 691 
<212> DNA 
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ttcaactaac cagaagacaa gtaactgtat gagttaatta aagacatgaa ctaaaaaaaa 300 
aaaaaaaaaa actcgag 317 

<210> 18 

<21X> 392 

<212> DNA 

<213> Homo sapiens 

<400> 18 

tggagatttc taatgaggtg aggaagttcc gtacattgac agaattgatc ctcgatgctc 60 
aggaacatgt taaaaatcct tacaaaggca aaaaactcaa gaaacaccca gacttcccca 120 
agaagcccct gaccccttat ttccgcttct tcatggagaa gcgggccaag tatgcgaaac 180 
tccaccctca gatgagcaac ctggacctga ccaagattct gtccaagaaa tacaaggagc 240 
ttccggagaa gaagaagatg aaatatgttc cggacttcca gagaagagaa acaggagttc 300 
gagcgaaacc tggcccgatc cagggaggat cacccccacc ttatccagaa tgccaagaat 360 
cggacatccc agagaagccc caagaccccc eg 392 

<210> 19 
<211> 2624 
<212> DNA 

<213> Homo sapiens 
<400> 19 

gaaacagtga gaaggagatt cctgtgctca atgagctgee agtccccatg gtggcccgcc 60 
acattegcat aaaccctcag tcctggtttg ataaegggag catccgcatg aggatggaga 120 
tcttgggctg cccactgccg gatcctaata actattatca ccgacgtaat gagatgacca 180 
ecaeggatga cctggatttt aagcaccaca accattagga aatgcgccag tcgatgaagg 240 
ttgtcaatga aatgtgcccc aatattacca ggatttacaa cattggcaaa agccaccagg 300 
gectgaaatt gtatgcggta gagatctctg accatcctgg ggaacatgaa gttggtgagc 360 
ccgagttcca ctacatcgca ggggcccacg gcaatgaggc tctgggacga gaactgctgc 420 
tgetgetget gcacttcctc tgccaggaat actcggcgca gaacgcacgc atcgtccgct 480 
tggtggagga gactcgaatc cacatcctac cctccctcaa tcctgacggc tatgagaagg 540 
cctatgaagg aggttccgag ttgggaggct ggtccctggg acgttggacc catgatggca 600 
tcgataccaa caacaacttt ccggatttaa actcgctgct ctgggaggca gaggaccagc 660 
agaatgcccc aaggaaggtc cccaaccact acattgecat ccctgagtgg tttctgcctg 720 
agaatgecac agtggccaca gagaccagag ccgtcatcgc ctggatggag aagatcccgt 780 
ttgtgctggg aggcaaccta caggggggtg agctggtcgt ggcatacccc tatgacatgg 840 
tgcggtccct gtggaagacc caggagcaca ccccaacacc tgatgatcat gtgttccgct 900 
ggctggcgta ttcctacgcc tccactcacc gcctcatgac agatgecagg aggcgagtgt 960 
gccacacgga agattttcag aaggaggagg gcaccgtcaa tggggcttcc tggcacacag 1020 
tggctggaag tctaaacgat ttcagctacc tccatacaaa ctgetttgag ctgtccatct 1080 
acgtgggctg tgataaatac ccacacgaga gcgagctgcc ggaggaatgg gagaataacc 1140 
gggagtctct gattgtgttc atggagcagg tccatcgagg catcaaaggc atagtgagag 1200 
atttacaagg gaaagggatt ecaaatgetg tcatctctgt ggaaggtgtt aaccatgaca 1260 
tccggacagc cagcgatggg gattactggc gtccactgaa ccctggcgaa tatgtggtca 1320 
cagccaaggc ggaaggcttt accacttcca ccaagaactg catggttggc tatgataegg 1380 
gagctactcg gtgtgacttc accctcacaa agaccaacct ggctaggata agagaaatta 1440 
tggagacatt tgggaagcag cctgtcagcc taccctccag gcgcctgaag ctgeggggae 1500 
ggaaaaggcg gcagcgtggg tgaccctgtc ggacacctga gacatacccc agacegtgea 1560 
aataaaaatc cactccagta gtaactctgt agcaggcttt ccctgttgtt ttgactgtaa 1620 
ttcaagagac actcaggagc atacctgeat ggcttggctg. accccaaagg ggagggctgg 1680 
tggctcaggg tgttttgttt tttgtttttc gttttttcct ctgttctcat ttatccaaat 1740 
accttgaaca gagcagcaga gaaaggcegg tggcagtgag ggaatcaatt cagtgagtca 1800 
gtctgagatt ccaaaaaggg tgcttgacca ctggccagga agggaaatca ggccttcccc 1860 
catttgegtg acattcaagc ttcccagtgc atttgeaagt ggcacagttg acactgcagc 1920 
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gcttttgatg aagctatgtc atactgtcga tatcatcctt ccaaagggta ttggtggcac 420 
ttcaaagatc atgaagagca agataaagtc agacctaaag ccaaaaggaa agaagaacca 480 
agctctattt ttcagagaca acgtgtggat gctttacttt tagacctcag acaaaaattt 540 
ccacccaaat ttgtgcagcc aaagcctgga gaaaagcctg ttccagtgga tcaaacaaag 600 
aaagaggcag aacctatacc agaaactgta aaacctgagg agaaggagac cacaaagaat 660 
gtacaacaga cagtgagtgc taaaggcccc cctgaaaaac ggatgagact tcagtgagta 720 
ctggacaaaa gagaagcctg gaagactcct catgctagtt atcatacctc agtactgtgg 780 
ctcttgagct ttgaagtact ttattgtaac ctccttattt gtatggaatg cgcttatttt 840 
ttgaaaggat attaggccgg atgtggtggc tcacgcctgt aatcccagca ctttgggagg 900 
ccatggcggg tggatcactt gaggtcagaa gttcaagacc agcctgacca atatggtgaa 960 
accccgtctc tactaaaaat acaaaaatta gccgggcgtg gtggcgggcg cccatagtcc 1020 
cagctactcg ggaggctgag acaggagact tgcttgaacc cgggaggtgg aggttgccct 1080 
gagctgatca tcctgctgtt gcactccagc ttgggcgaaa gagcgagact ttgtctctat 1140 
aaagaaggaa agatattacc cccatcatga tttcttgtga atatttgtaa tatgtttttt 1200 
gtaacctttc ctttcccgga cttgagcaac ctacacactc acatgtttaa tggtagatat 1260 
gttttaaagc aagataaagg tattggtttt aaaaaaaaaa aaaaaaaaaa aaaactcgag 1320 

<210> 23 

<211> 633 

<212> DNA 

<213> Homo sapiens 

<400> 23 

ctaagggcag tgaaggtgaa aaccctctca cggtcccagg gagggagaag gaaggcatgc 60 
tgatgggggt taagccgggg gaggacgcat cggggcctgc tgaagacctt gtgagaagat 120 
ctgagaaaga tactgcagct gttgtctcca gacagggcag ccccctgaac ctctttgaag 180 
atgtgcagat cacagaacca gaagctgagc cagagtccaa gtctgaaccg agacctccaa 240 
tttcctctcc gagggctccc cagaccagag ctgtcaagcc ccgacttcat cctgtgaagc 300 
caatgaatgc cacggccacc aaggttgcta actgcagctt gggaactgcc accatcatcg 360 
gtgagaactt gaacaatgag gtcatgatga agaaatacag cccctcggac cctgcatttg 420 
catatgcgca gctgacccac gatgagctga ttcagctggt cctcaaacag aaggaaacga 480 
taagcaagaa ggagttccag gtccgcgagc tggaagacta cattgacaac ctgctcgtca 540 
gggtcatgga agaaaccccc aatatcctcc gcatcccgac tcaggttggc aaaaaagcag 600 
gaaagatgta aattagcaga aaaaaaactc gag 633 

<210> 24 

<211> 1328 

<212> DNA 

<213> Homo sapiens 

<400> 24 

gtaaacgctc tcggaattat ggcggcggtg gatatccgag acaatctgct gggaatttct 60 
tgggttgaca gctcttggat ccctattttg aacagtggta gtgtcctgga ttacttttca 120 
■gaaagaagta atccttttta tgacagaaca tgtaataatg aagtggtcaa aatgcagagg 180 
ctaacattag aacacttgaa tcagatggtt ggaatcgagt acatcctttt gcatgctcaa 240 
gagcccattc ttttcatcat tcggaagcaa cagcggcagt cccctgccca agttacccca 300 
ctagctgatt actatatcat tgctggagtg atctatcagg caccagactc gggatcagtt 360 
ataaactcta gagtgcttac tgcagtgcat ggtactcagt cagcttttga tgaagctatg 420 
tcatactgtc gacatcatcc ttccaaaggg tattggcggc acttcaaaga tcatgaagag 480 
caagataaag tcagacctaa agccaaaagg aaagaagaac caagctctac ttttcagaga 540 
caacgtgtgg atgctttact tttagacctc agacaaaaaa tttccaccca aatttgtgca 600 
gtggatcaaa caaagaaaga ggcagaacct acaccagaaa ctgtaaaacc tgaggagaag 660 
gagaccacaa agaatgtaca acagacagtg agtgctaaag gcccccctga aaaacggatg 720 
agacttcagt gagtactgga caaaagagaa gcctggaaga ctcctcatgc tagtcatcat 780 
acctcagtac tgtggctctt gagcttcgaa gtactttatt gtaaccttct tatttgtatg 840 
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acacgtcgag ccccgcacag gcaagggtcc ggaacttagc ccaaagcacg tttcccctgg 180 
cagcgcagga gacgcccggc cgcgcgccgg cgcacgcccc cctctcctcc tttgttccgg 240 
gggtcggcgg ccgctctcct gccagcgtcg ggatctcggc cccgggaggc gggccgtcgg 300 
gcgcagccgc gaagattccg ttggaactga cgcagagccg agtgcagaag atctgggtgc 360 
ccgtggacca caggccctcg ttgcccagat cctgtgggcc aaagctgacc aactcccccg 420 
ccgtcttcgt catggtgggc ctcccccgcc cggggcaaga cctacttctc cacgaaagct 480 
tactcgctgc etc 493 

<210> 27 

<21l> 1331 

<212> DNA 

<213> Homo sapiens 

<400> 27 

ggtggatatc cgagacaatc tgctgggaat ttcttgggtt gacagctctt ggatccctat 60 
tttgaacagt ggtagtgtcc tggattactt ttcagaaaga agtaatcctt tttatgacag 120 
aacatgtaat aatgaagtgg teaaaatgea gaggctaaca ttagaacact tgaatcagat 180 
ggttggaatc gagtacatcc ttttgcatgc tcaagagccc attcttttca teatteggaa 240 
geaacagegg cagtcccctg cccaagttat cccactagcc gattactata teattgetgg 300 
agtgatctat caggcaccag acttgggatc agttataaac tctagagtgc ttactgcagt 360 
gcatggtatt cagtcagctt ttgatgaagc tatgtcatac tgtcgatatc atccttccaa 420 
agggtattgg tggcacttca aagatcatga agagcaagat aaagtcagac etaaagecaa 480 
aaggaaagaa gaaccaagct ctatctttca gagacaacgt gtggatgctt tacttttaga 540 
cctcagacaa aaatttccac ccaaacttgt gcagctaaag cctggagaaa agcctgttcc 600 
agtggatcaa acaaagaaag aggcagaacc cataccagaa actgtaaaac ctgaggagaa 660 
ggagaccaca aagaatgtac aacagacagt gagtgctaaa ggcccccctg aaaaaeggat 720 
gagacttcag tgagtactgg acaaaagaga agcctggaag actcctcatg ctagttatca 780 
tacctcagta ctgtggctct tgagcttcga agtactttat tgtaaccttc teattegtat 840 
ggaatgeget tattttttga aaggatatta ggccggatgt ggtggctcac gectgtaate 900 
ccagcacttt gggaggecat ggcgggtgga tcacttgagg tcagaagttc aagaccagcc 960 
tgaccaatat ggtgaaaccc cgcctctact aaaaatacaa aaattagccg ggcgtggtgg 1020 
cgggcgccca tagtcccagc taccegggag gctgagacag gagacttget tgaacccggg 1080 
aggtggaggt tgccctgagc tgattatcat gctgttgcac tccagctcgg gegacagage 1140 
gagactttgt ctcaaaaaaa gaagaaaaga tattattccc atcatgattt cttgtgaata 1200 
tttgttatat gccttctgta accctncccc tcccggactt gagcaaccta cacactcaca 1260 
tgtttactgg tagatatgtt taaaagcaaa ataaaggtat tggtataaaa aaaaaaaaaa 1320 
aaaaactcga g 1331 

<210> 28 
<211> 1333 
<212> DNA 

<213> Homo sapiens , 
<400> 28 

cggcggtgga tatccgagac aatctgctgg gaatttcttg ggttgacagc tcttggatcc 60 
ctattttgaa cagtggtagt gtcctggatt acctttcaga aagaagtaat cctttttatg 120 
acagaacatg taataatgaa gtggtcaaaa tgeagagget aacattagaa cacttgaatc 180 
agatggttgg aatcgagtac atcctttcgc atgetcaaga gcccattctt ttcatcattc 240 
ggaagcaaca gcggcagtcc cccgcccaag ttatcccact agctgattac tatatcattg 300 
ctggagtgat ctatcaggca ccagacttgg gaccagttat aaactctaga gtgcctactg 360 
cagtgcatgg tattcagtca gcttttgatg aagctatgtc atacegtega tatcatcctt 420 
ccaaagggta ttggtggcac ttcaaagatc atgaagagca agataaagtc agacccaaag 480 
ccaaaaggaa agaagaacca agctccatcc ttcagagaca acgtgtggac gctttacttt 540 
tagacctcag acaaaaattt ccacccaaat ttgtgcagct aaagcctgga gaaaagcctg 600 
ttccagtgga tcaaacaaag aaagaggcag aacctatacc agaaactgta aaacctgagg 660 
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atttcaagaa aatggggacc tggactgctc aagttctaca tcaggatcct tgctacctcc 960 
tgaggaccac cagtaaaagc tgttcctcag gaaaactgga tggggcctcc atgttctcca 1020 
aggatcgagg aagtcttcct gcctaccctg cccaccccag tcaagggcag caacaccaga 1080 
gctttgctca gccttaaatg gaatcttaga gctctctctt gcctctgcta ctcctacaga 1140 
tggcctcatc atggtctcca ctcagtatta ataactccat cagcatagag caaactcaac 1200 
actgtgcatt gcacactgtt accatgggtt tatgctcact atcatatcac attgccaata 1260 
tttagcacac ttaataaatg cttgtcaaaa cccaaaaaaa aaaaaaaaaa ctcgag 1316 

<210> 31 

<211> 1355 

<212> DNA 

<213> Homo sapiens 

<400> 31 

cggcggtgga tatccgagac aatctgctgg gaatttcttg ggttgacagc tcttggatcc 60 
ctattttgaa cagtggtagt gtcccggact acttttcaga aagaagtaat cctttttacg 120 
acagaacatg taataatgaa gtggtcaaaa tgcagaggct aacattagaa cacttgaatc 180 
agacggttgg aatcgagtac atccttttgc atgctcaaga gcccattctt ttcatcatcc 240 
ggaagcaaca gcggcagtcc cctgcccaag ttatcccact agctgattac tatatcattg 300 
ctggagtgat ctatcaggca ccagacttgg gatcagttat aaactctaga gtgcttaccg 360 
cagtgcatgg tattcagtca gcttttgatg aagctatgtc atactgtcga tatcatcctt 420 
ccaaagggta ttggtggcac ttcaaagatc atgaagagca agataaagtc agacctaaag 480 
ccaaaaggaa agaagaacca agccctattt ttcagagaca acgtgtggat gctttacttt 540 
tagacctcag acaaaaattt ccacccaaat ttgtgcagct aaagcctgga gaaaagcctg 600 
ttccagtgga tcaaacaaag aaagaggcag aacctatacc agaaactgta aaacctgagg 660 
agaaggagac cacaaagaat gtacaacaga cagtgagtgc taaaggcccc cctgaaaaac 720 
ggatgagact tcagtgagta ctggacaaaa gagaagcctg gaagactcct catgctagtt 780 
atcatacctc agtactgtgg ctcttgagct ttgaagtact ttattgtaac cttcttattt 840 
gtatggaatg cgcttatttt ttgaaaggac attaggccgg atgtggtggc tcacgcctgt 900 
aatcccagca ctttgggagg ccatggcggg tggatcactt gaggtcagaa gttcaagacc 960 
agcctgacca atatggtgaa accccgtctc tactaaaaat acaaaaatta gccgggcgtg 1020 
gtggcgggcg cccatagtcc cagctactcg ggaggctgag acaggagact tgcttgaacc 1080 
cgggaggtgg aggttgccct gagctgatta tcatgctgtt gcactccagc ttgggcgaca 1140 
gaacgagact ttgtctcaaa aaaagaagaa aagatattat tcccatcatg atttcttgcg 1200 
aatatttgtc atatgtcttc tggtaacctt tcctctcccg gacttgaagc aacctcacac 1260 
actcacacgt ttactggtag atatgtttta aaagcaaaat aaaggcattt gtttttccaa 1320 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaac tcgag 1355 

<210> 32 
<211> 80 
<212> PRT 

<213> Homo sapiens u 
<400> 32 

Val Ser Arg He Arg Gly Gly Ala Lys Lys Arg Lys I*ys Lys Ser Tyr 
1 5 io 15 

Thr Thr Pro Lys Lys Asp Lys His Gin Arg Lys Lys Val Gin Pro Ala 
20 25 30 

Val Leu Lys Tyr Tyr Lys Val Asp Glu Asn Gly Lys He Ser Cys Leu 
35 40 45 

Arg Arg Glu Cys Pro Ser Asp Glu Cys Gly Ala Gly Val Phe Met Ala 
50 55 60 
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35 40 



45 



Asn Asn Tyr Tyr His Arg Arg Asn Glu Met Thr Thr Thr Asp Asp Leu 
50 55 60 

Asp Phe Lys His His Asn Tyr Lys Glu Met Arg Gin Leu Met Lys Val 



65 70 75 80 

Val Asn Glu Met Cys Pro Asn He Thr Arg He Tyr Asn He Gly Lys 
85 90 95 

Ser His Gin Gly Leu Lys Leu Tyr Ala Val Glu He Ser Asp His Pro 
100 105 110 

Gly Glu His Glu Val Gly Glu Pro Glu Phe His Tyr lie Ala Gly Ala 
115 120 12S 

His Gly Asn Glu Val Leu Gly Arg GlirLeu Leu Leu Leu Leu Leu His 
130 135 140 

Phe Leu cys Gin Glu Tyr Ser Ala Gin Asn Ala Arg He Val Arg Leu 



145 150 155 



160 



Val Glu Glu Thr Arg He His He Leu Pro Ser Leu Asn Pro Asp Gly 
165 170 175 

Tyr Glu Lys Ala Tyr Glu Gly Gly Ser Glu Leu Gly Gly Trp Ser Leu 
180 185 190 

Gly Arg Trp Thr His Asp Gly He Asp He Asn Asn Asn Phe Pro Asp 
195 200 205 

Leu Asn Ser Leu Leu Trp Glu Ala Glu Asp Gin Gin Asn Ala Pro Arg 
210 215 220 

Lys Val Pro Asn His Tyr He Ala He Pro Glu Trp Phe Leu Ser Glu 
225 2 30 235 240 

Asn Ala Thr Val Ala Thr Glu Thr Arg Ala Val He Ala Trp Met Glu 
245 250 255 

Lys He Pro Phe Val Leu Gly Gly Asn Leu Gin Gly Gly Glu Leu Val 
260 26 5 27Q 

Val Ala Tyr Pro Tyr Asp Met Val Arg Ser Leu Trp Lys Thr Gin Glu 
275 280 285 

His Thr Pro Thr Pro Asp Asp His Val Phe Arg Trp Leu Ala Tyr Ser 
290 29S 300 

Tyr Ala Ser thr His Arg Leu Met Thr Asp Ala Arg Arg Arg Val Cvs 
305 310 315 320 

His Thr Glu Asp Phe Gin Lys Glu Glu Gly Thr Val Asn Gly Ala Ser 
325 330 33s 
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Lys Phe Arg Thr Leu Thr Glu Leu lie Leu Asp Thr Gin Glu His Val 
85 90 95 



<210> 36 

<211> 129 

<212> PRT 

<213> Homo sapiens 

<400> 36 

Gly He Val Val Phe Ser Leu Gly Ser Met Val Ser Glu He Pro Glu 
1 5 10 - 



15 



Lys Lys Ala Val Ala He Ala Asp Ala Leu Gly Lys He Pro Gin Thr 
20 25 30 

Val Leu Trp Arg Tyr Thr Gly Thr Arg -Pro Ser Asn Leu Ala Asn Asn 
35 40 45 

Thr He Leu Val Gin Trp Leu Pro Gin Asn Asp Leu Leu Gly His Pro 
50 55 60 

Met Thr Arg Ala Phe He Thr His Ala Ser Ser His Gly Val Asn Glu 
65 70 75 80 

Ser lie Cys Asn Gly Val Pro Met Val Met He Pro Leu Phe Gly Asp 
85 90 95 

Gin Met Asp Asn Ala Lys Arg Arg Glu Thr Lys Gly Ala Gly Val Thr 
1Q 0 105 no 

Leu Asn Val Leu Glu Met Thr Ser Glu Asp Leu Glu Asp Ala Leu Lys 
115 120 125 

Ser 



<210> 37 

<211> 238 

<212> PRT 

<213> Homo sapiens 

<400> 37 

Asn Leu Leu Gly He Ser Trp Val Asp Ser Ser Trp lie Pro He Leu 
15 10 15 

Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser Glu Arg Ser Asn Pro Phe 
20 25 30 

Tyr Asp Arg Thr Cys Asn Asn Glu Val Val Lys Met Gin Arg Leu Thr 
35 40 45 

Leu Glu His Leu Asn Gin Met Val Gly He Glu Tyr lie Leu Leu His 
50 55 6 o 
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Ser Ser Pro Arg Ala Pro Gin Thr Arg Ala Val Lys Pro Arg Leu His 
35 90 95 

Pro Val Lys Pro Met Asn Ala Thr Ala Thr Lys Val Ala Asn Cys Ser 
100 105 110 

Leu Gly Thr Ala Thr He He Gly Glu Asn Leu Asn Asn Glu Val Met 
115 120 125 

Met Lys Lys Tyr Ser Pro Ser Asp Pro Ala Phe Ala Tyr Ala Gin Leu 
"0 135 140 

Thr His Asp Glu Leu He Gin Leu Val Leu Lys Gin Lys Glu Thr He 
145 "0 155 160 

Ser Lys Lys Glu Phe Gin Val Arg Glu Leu Glu Asp Tyr lie Asp Asn 
165 170 175 

Leu Leu Val Arg Val Met Glu Glu Thr Pro Asn lie Leu Arg lie Pro 
l fl 0 185 190 

Thr Gin Val Gly Lys Lys Ala Gly Lys Met 
195 200 



<210> 39 

<211> 243 

<212> PRT 

<213> Homo sapiens 

<400> 39 

Val Asn Ala Leu Gly He Met Ala Ala Val Asp lie Arg Asp Asn Leu 
1 5 io 15 

Leu Gly He Ser Trp Val Asp Ser Ser Trp lie Pro lie Leu Asn Ser 
20 25 30 

Gly Ser Val Leu Asp Tyr Phe Ser Glu Arg Ser Asn Pro Phe Tyr Asp 
35 40 45 

Arg Thr Cys Asn Asn Glu Val Val Lys Met Gin Arg Leu Thr Leu dlu 
50 55 so 

His Leu Asn Gin Met Val Gly lie Glu Tyr He Leu Leu His Ala Gin 
65 70 75 80 

Glu Pro lie Leu Phe He He Arg Lys Gin Gin Arg Gin Ser Pro Ala 
85 90 95 

Gin Val He Pro Leu Ala Asp Tyr Tyr He lie Ala Gly Val lie Tyr 
100 105 no 

Gin Ala Pro Asp Leu Gly Ser Val He Asn Ser Arg Val Leu Thr Ala 
115 120 125 
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Phe Asp Glu Ala Met Ser Tyr Cys Arg Tyr His Pro Ser Lys Gly Tyr 
"0 135 140 

Trp Trp His Phe Lys Asp His Glu Glu Gin. Asp Lys Val Arg Pro Lys 
5 150 155 160 

Ala Lys Arg Lys Glu Glu Pro Ser Ser lie Phe Gin Arg Gin Arg Val 
165 170 175 

Asp Ala Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val 
180 185 i9 0 

Gin Leu Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Thr Lys Lys 
195 200 205 

Glu Ala Glu Pro lie Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr 
210 215 220 

Thr Lys Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys 
225 230 235 240 

Arg Met Arg Leu Gin 
245 

<210> 41 

<211> 163 

<212> PRT 

<213> Homo sapiens 

<400> 41 

Gly Glu Arg Gin Gly Leu Val Ala Arg Ala Arg Leu Ser Leu Arg Pro 
1 5 10 is 

Ser lie Pro Glu Leu Ser Glu Arg Thr Ser Arg Pro Cys Arg Ala Ser 
20 25 30 

Pro Ala Ser Leu Pro Ser Gin His Thr Ser Ser Pro Ala Gin Ala Arg 
35 40 45 

Val Arg Asn Leu Ala Gin Ser Thr Phe Pro Leu Ala Ala Gin Glu Thr 

55 go 

Pro Gly Arg Ala Pro Ala His Ala Pro Leu Ser Ser Phe Val Pro Gly 
65 70 75 80 

Val Gly Gly Arg Ser Pro Ala Ser Val Gly lie Ser Ala Pro Gly Gly 
85 so 95 

Gly Pro Ser Gly Ala Ala Ala Lys lie Pro Leu Glu Leu Thr Gin Ser 
100 105 no 

Arg val Gin Lys He Trp Val Pro Val Asp His Arg Pro Ser Leu Pro 
115 120 125 



Arg Ser Cys Gly Pro Lys Leu Thr Asn Ser Pro Ala Val Phe Val 
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Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys Arg Met 
225 2 30 235 240 

Arg Leu Gin 



<210> 43 

<211> 244 

<212> PRT 

<213> Homo sapiens 

<400> 43 

Ala Val Asp He Arg Asp Asn Leu Leu Gly He Ser Trp Val Asp Ser 
15 io 15 

Ser Trp lie Pro He Leu Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser 

2 0 25... 30 

Glu Arg Ser Asn Pro Phe Tyr Asp Arg Thr Cys Asn Asn Glu Val Val 
35 40 45 

Lys Met Gin Arg Leu Thr Leu Glu His Leu Asn Gin Met Val Gly He 
50 55 60 

Glu Tyr He Leu Leu His Ala Gin Glu Pro He Leu Phe He He Arg 
65 70 75 80 

Lys Gin Gin Arg Gin Ser Pro Ala Gin Val He Pro Leu Ala Asp Tyr 
85 90 95 

Tyr He He Ala Gly Val lie Tyr Gin Ala Pro Asp Leu Gly Ser Val 
100 105 no 

He Asn Ser Arg Val Leu Thr Ala Val His Gly He Gin Ser Ala Phe 
115 120 125 

Asp Glu Ala Met Ser Tyr Cys Arg Tyr His Pro Ser Lys Gly Tyr Trp 
130 135 140 

Trp His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lys Ala 
145 150 155 i.60 

Lys Arg Lys Glu Glu Pro Ser Ser He Phe Gin Arg Gin Arg Val Asp 
165 170 175 

Ala Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val Gin 
180 185 190 

Leu Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Thr Lys Lys Glu 
195 200 205 

Ala Glu Pro He Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr Thr 
2 10 215 220 
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Asp Val Lys Ser Val Lys Lys Glu lie Trp Arg Gly Arg Arg Leu Lys 
85 90 95 

Cys Ser Phe Cys Asn Lys Gly Gly Ala Thr Val Gly Cys Asp Leu Trp 
100 105 no 

Phe Cys Lys Lys Ser Tyr His Tyr Val Cys Ala Lys Lys Asp Gin Ala 
115 120 125 

lie Leu Gin Val Asp Gly Asn His Gly Thr Tyr Lys Leu Phe Cys Pro 
130 135 140 

Glu His Ser Pro Glu Gin Glu Glu Ala Thr Glu Ser Ala Asp Asp Pro 
145 150 155 160 

Ser Met Lys Lys Lys Arg Gly Lys Asn Lys Arg Leu Ser Ser Gly Pro 
165 170 175 

Pro Ala Gin Pro Lys Thr Met Lys Cys Ser Asn Ala Lys Arg His Met 
180 185 190 

Thr Glu Glu Pro His Gly His Thr Asp Ala Ala Val Lys Ser Pro Phe 
195 200 205 

Leu Lys Lys Cys Gin Glu Ala Gly Leu Leu Thr Glu Leu Phe Glu His 
210 215 220 

lie Leu Glu Asn Met Asp Ser Val His Gly Arg Leu Val Asp Glu Thr 
225 230 235 240 

Ala Ser Glu Ser Asp Tyr Glu Gly He Glu Thr Leu Leu Phe Asp Cys 
245 250 255 

Gly Leu Phe Lys Asp Thr Leu Arg Lys Phe Gin Glu Val He Lys Ser 
260 265 270 

Lys Ala Cys Glu Trp Glu Glu Arg Gin Arg Gin Met Lys Gin Gin Leu 
275 280 285 

Glu Ala Leu Ala Asp Leu Gin Gin Ser Leu Cys Ser Phe Gin Glu Asn 
290 295 300 

u 

Gly Asp Leu Asp Cys Ser Ser Ser Thr Ser Gly Ser Leu Leu Pro Pro 
305 310 315 320 



Glu Asp His Gin 



<210> 46 

<211> 244 

<212> PRT 

<213> Homo sapiens 

<400> 46 

Ala Val Asp He Arg Asp Asn Leu Leu Gly He Ser Trp Val Asp Ser 
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<210> 48 

<211> 10 

<212> DNA 

<213> Homo sapiens 

<400> 48 

cttcaacctc 10 

<210> 49 

<211> 496 

<212> DNA 

<213> Homo sapiens 

<400> 49 

gcaccatgta ccgagcactt cggctcctcg cgcgctcgcg tcccctcgtg cgggctccag 60 
ccgcagcctt agcttcggct cccggcttgg gtggcgcggc cgtgccctcg ttttggcctc 120 
cgaacgcggc tcgaatggca agccaaaatt ccttccggat agaatatgat acctttggtg 180 
aactaaaggt gccaaatgat aagtattatg gcgcccagac cgcgagatct acgatgaact 240 
ttaagattgg aggtgtgaca gaacgcatgc caaccccagt tattaaagct tttggcatct 300 
tgaagcgagc ggccgctgaa gtaaaccagg attatggtct tgatccaaag attgctaatg 360 
caataatgaa ggcagcagat gaggtagccg aaggtaaatt aaatgaccat tttcctctcg 420 
tggtatggca gactggatca ggaactcaga caaatatgaa tgtaaatgaa gtcattagcc 480 
aatagagcaa ttgaaa 496 

<210> 50 

<211> 499 

<212> DNA 

<213> Homo sapiens 

<400> 50 

agaaaaagtc tatgtttgca gaaatacaga cccaagacaa agacaggatg ggcaccgctg 60 
gaaaagttat taaatgcaaa gcagctgtgc tttgggagca gaagcaaccc ttctccattg 120 
aggaaataga agttgcccca ccaaagacta aagaagttcg cattaagatt ttggccacag 180 
gaatctgtcg cacagatgac catgtgataa aaggaacaat ggtgcccaag tttccagtga 240 
ttgtgggaca tgaggcaact gggattgtag agagcattgg agaaggagtg actacagtga 300 
aaccaggtga caaagtcatc cctctcttcc tgccacaatg tagagaatgc aatgcttgtc 360 
gcaacccaga tggcaacctt tgcattagga gcgatattac tggtcgtgga gtactggctg 420 
atggcaccac cagatttaca tgcaagggcg aaccagtcca ccacttcatg aacaccagta 480 
catttaccga gtacacagt 499 

<210> 51 

<211> 887 f 

<212> DNA 

<213> Homo sapiens 

<400> 51 

gagtctgagc agaaaggaaa agcagccttg gcagccacgt tagaggaata caaagccaca 60 
gtggccagtg accagataga gatgaatcgc ctgaaggctc agctggagaa tgaaaagcag 120 
aaagtggcag agctgtattc tatccataac tctggagaca aatctgatat tcaggacccc 180 
ctggagagtg tcaggctgga caaagaaaaa gcagagactt tggctagtag cttgcaggaa 240 
gatctggctc atacccgaaa tgatgccaat cgattacagg acgccattgc taaggtagag 300 
gatgaatacc gagccttcca agaagaagct aagaaacaaa ttgaagattt gaatatgacg 360 
tcagaaaaat taagatcaga cctggatgaa aaagaaacag aaaggagtga catgaaagaa 420 
accatctttg aacttgaaga tgaagtagaa caacatcgtg ctgtgaaact tcatgacaac 480 
ctcattattt ctgatctaga gaatacagtt aaaaaacccc aggaccaaaa gcacgacatg 540 
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cagatagaca gagagatgct caacttgtac attgaaaatg agggtaagac gatcatgcag 360 
gataaactgg agaaggagcg gaatga 386 

<210> 55 

<211> 1462 

<212> DNA 

<213> Homo sapiens 

<400> 55 

aagcagttga gtaggcagaa aaaagaacct cttcattaag gattaaaatg tataggccag 60 
cacgtgtaac ttcgacttca agatttctga atccatatgt agtatgtttc attgtcgtcg 120 
caggggtagt gatcctggca gtcaccatag ctctacttgt ttacttttta gcttttgatc 180 
aaaaatctta cttttatagg agcagttttc aactcctaaa tgttgaatat aatagtcagt 240 
taaattcacc agctacacag gaatacagga ctttgagtgg aagaattgaa tctctgatta 300 
ctaaaacatt caaagaatca aatttaagaa atcagttcat cagagctcat gttgccaaac 360 
tgaggcaaga tggtagtggt gtgagagcgg atgttgtcat gaaatttcaa ttcactagaa 420 
ataacaatgg agcatcaatg aaaagcagaa ttgagtctgt tttacgacaa atgctgaata 480 
actctggaaa cctggaaata aacccttcaa ctgagataac atcacttact gaccaggctg 540 
cagcaaattg gcttattaat gaatgtgggg ccggtccaga cctaataaca ttgtctgagc 600 
agagaatcct tggaggcact gaggctgagg agggaagctg gccgtggcaa gtcagtctgc 660 
ggctcaataa tgcccaccac tgtggaggca gcctgatcaa taacatgtgg atcctgacag 720 
cagctcactg cttcagaagc aactctaatc ctcgtgactg gattgccacg tctggtattt 780 
ccacaacatt tcctaaacta agaatgagag taagaaatat tttaattcat aacaattata 840 
aatctgcaac tcatgaaaat gacattgcac ttgtgagact tgagaacagt gtcaccttta 900 
ccaaagatat ccatagtgtg tgtctcccag ctgctaccca gaatattcca cctggctcta 960 
ctgcttatgt aacaggacgg ggcgctcaag aatatgctgg ccacacagtt ccagagctaa 1020 
ggcaaggaca ggtcagaata ataagtaatg acgcatgtaa tgcaccacat agttataatg 1080 
gagccatctt gtctggaatg ctgtgtgctg gagtacctca aggtggagtg gacgcatatc 1140 
agggtgactc tggtggccca ctagtacaag aagactcacg gcggctttgg tttattgtgg 1200 
ggatagtaag ctggggagat cagtgtggcc cgccggataa gccaggagtg tatactcgag 1260 
tgacagcata cattgactgg attaggcaac aaactgggat ctagtgcaac aagtgcatcc 1320 
ctgttgcaaa gtctgtatgc aggtgtgcct gtcttaaatt ccaaagcttt acatttcaac 1380 
tgaaaaagaa actagaaatg tcctaattta acatcttgtt acataaatat ggtttaacaa 1440 
aaaaaaaaaa aaaaaactcg ag 1462 

<210> 56 

<211> 159 

<212> PRT 

<213> Homo sapiens 

<400> 56 

Thr Met Tyr Arg Ala Leu Arg Leu Leu Ala Arg Ser Arg Pro Leu Val 
1 5 10 is ~ 

Arg Ala Pro Ala Ala Ala Leu Ala Ser Ala Pro Gly Leu Gly Gly Ala 
20 25 30 

Ala Val Pro Ser Phe Trp Pro Pro Asn Ala Ala Arg Met Ala Ser Gin 
35 40 45 

Asn Ser Phe Arg He Glu Tyr Asp Thr Phe Gly Glu Leu Lys Val Pro 
50 55 60 

Asn Asp Lys Tyr Tyr Gly Ala Gin Thr Val Arg Ser Thr Met Asn Phe 
65 70 75 80 
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<210> 58 

<211> 259 

<212> PRT 

<213> Homo sapiens 

<400> 58 

Glu Ser Glu Gin Lys Gly Lys Ala Ala Leu Ala Ala Thr Leu Glu Glu 
1 5 io 15 

TVr Lys Ala Thr Val Ala Ser Asp Gin He Glu Met Asn Arg Leu Lys 
20 25 30 

Ala Gin Leu Glu Asn Glu Lys Gin Lys Val Ala Glu Leu Tyr Ser He 
35 40 45 

His Asn Ser Gly Asp Lys Ser Asp Ile-Gln Asp Leu Leu Glu Ser Val 
50 55 eo 

Arg Leu Asp Lys Glu Lys Ala Glu Thr Leu Ala Ser Ser Leu Gin Glu 
65 70 75 80 

Asp Leu Ala His Thr Arg Asn Asp Ala Asn Arg Leu Gin Asp Ala lie 
85 90 95 

Ala Lys Val Glu Asp Glu Tyr Arg Ala Phe Gin Glu Glu Ala Lys Lys 
100 105 no 

Gin He Glu Asp Leu Asn Met Thr Leu Glu Lys Leu Arg Ser Asp Leu 
H5 120 125 

Asp Glu Lys Glu Thr Glu Arg Ser Asp Met Lys Glu Thr He Phe Glu 
"0 135 140 

Leu Glu Asp Glu Val Glu Gin His Arg Ala Val Lys Leu His Asp Asn 
145 150 155 160 

Leu He He Ser Asp Leu Glu Asn Thr Val Lys Lys Leu Gin Asp Gin 
165 170 175 

Lys His Asp Met Glu Arg Glu He Lys Thr Leu His Arg Arg Leu Arg 
180 185 190 

Glu Glu Ser Ala Glu Trp Arg Gin Phe Gin Ala Asp Leu Gin Thr Ala 
195 200 205 

Val Val He Ala Asn Asp He Lys Ser Glu Ala Gin Glu Glu He Gly 
21° 215 220 

Asp Leu Lys Arg Arg Leu His Glu Ala Gin Glu Lys Asn Glu Lys Leu 
225 230 235 240 

Thr Lys Glu Leu Glu Glu He Lys Ser Arg Lys Gin Glu Glu Glu Arg 
245 250 255 
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Glu Ser Leu He Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 
85 90 95 

Phe He Arg Ala His Val Ala Lys Leu Arg Gin Asp Gly Ser Gly Val 
10 ° 105 xxo 

Arg Ala Asp Val Val Met Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 
115 120 125 

Ala Ser Met Lys Ser Arg He Glu Ser Val Leu Arg Gin Met Leu Asn 
130 135 140 

Asn Ser Gly Asn Leu Glu He Asn Pro Ser Thr Glu He Thr Ser Leu 
145 150 155 iso 

Thr Asp Gin. Ala Ala Ala Asn Trp Leu He Asn Glu Cys Gly Ala Gly 
165 170 175 

Pro Asp Leu lie Thr Leu Ser Glu Gin Arg He Leu Gly Gly Thr Glu 
1*° 185 190 

Ala Glu Glu Gly Ser Trp Pro Trp Gin Val Ser Leu Arg Leu Asn Asn 
195 200 . 205 

Ala His His Cys Gly Gly Ser Leu He Asn Asn Met Trp He Leu Thr 
210 215 220 

Ala Ala His Cys Phe Arg Ser Asn Ser Asn Pro Arg Asp Trp He Ala 
225 230 235 240 

Thr Ser Gly He Ser Thr 
245 

<210> 61 

<211> 128 

<212> PRT 

<213> Homo sapiens 

<400> 61 

Gly He Phe Ser Val Ser Ser Ala Ser Leu Val Glu Val His Lys Ser 

15 io is . fc 

Glu Glu Asn Glu Glu Pro Met Glu Thr Asp Gin Asn Ala Lys Glu Glu 
20 25 30 

Glu Lys Met Gin Val Asp Gin Glu Glu Pro His Val Glu Glu Gin Gin 
35 40 45 

Gin Gin Thr Pro Ala Glu Asn Lys Ala Glu Ser Glu Glu Met Glu Thr 
50 55 60 

Ser Gin Ala Gly Ser Lys Asp Lys Lys Met Asp Gin Pro Pro Gin Ala 
65 70 75 80 

Lys Lys Ala Lys Val Lys Thr Ser Thr Val Asp Leu Pro He Glu Asn 
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210 215 220 

Ala Ala His Cys Phe Arg Ser Asn Ser Asn Pro Arg Asp Trp He Ala 
225 230 235 240 

Thr Ser Gly He Ser Thr Thr Phe Pro Lys Leu Arg Met Arg Val Arg 
245 250 255 

Asn He Leu He His Asn Asn Tyr Lys Ser Ala Thr Kis Glu Asn Asp 
260 265 270 

He Ala Leu Val Arg Leu Glu Asn Ser Val Thr Phe Thr Lys Asp He 
275 280 285 

His Ser Val Cys Leu Pro Ala Ala Thr Gin Asn He Pro Pro Gly Ser 
290 295 300 

Thr Ala Tyr Val Thr Gly Trp Gly Ala, Gin Glu Tyr Ala Gly His Thr 
305 310 315 320 

Val Pro Glu Leu Arg Gin Gly Gin Val Arg lie lie Ser Asn Asp Val 
325 330 335 

Cys Asn Ala Pro His Ser Tyr Asn Gly Ala He Leu Ser Gly Met Leu 
340 345 350 

Cys Ala Gly Val Pro Gin Gly Gly Val Asp Ala Cys Gin Gly Asp Ser 
355 360 365 

Gly Gly Pro Leu Val Gin Glu Asp Ser Arg Arg Leu Trp Phe He Val 
370 375 380 

Gly lie Val Ser Trp Gly Asp Gin Cys Gly Leu Pro Asp Lys Pro Gly 
385 390 395 400 

Val Tyr Thr Arg Val Thr Ala Tyr lie Asp Trp lie Arg Gin Gin Thr 
405 410 415 

Gly He 



<210> 63 

<211> 776 

<212> DNA 

<213> Homo sapiens 

<400> 63 

cacagatggt gatagaggaa tccatcttgc agtcagataa agccctcact gatagagaga 60 
aggcagtagc agtggatcgg gccaagaagg aggcagctga gaaggaacag gaacttttaa 120 
aacagaaatt acaggagcag ccagcaacag atggaggctc aagataagag tcgcaaggaa 180 
aactagccaa ctgaaggaga agctgcagat ggagagagaa. cacctactga gagagcagat 240 
tatgatgttg gagcacacgc agaaggtcca aaatgattgg cttcatgaag gatttaagaa 300 
gaagtatgag gagatgaatg cagagataag tcaatttaaa cgtatgattg atactacaaa 360 
aaatgatgat actccctgga ttgcacgaac cttggacaac cttgccgatg agctaactgc 420 
aatattgtct gctcctgcta aattaattgg tcatggtgtc aaaggtgtga gctcactctt 480 
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cctggcccga ttcagggagg atcaccccga cctaatccag aatgccaaga aatcggacat 720 
cccagagaag cccaaaaccc cccagcagct gtggtacacc cacgagaaga aggtgtatct 780 
caaagtgcgg ccagatgcca ctacgaagga ggtgaaggac tccctgggga agcagtggtc 840 
tcagctctcg gacaaaaaga ggctgaaatg gattcataag gccctggagc agcggaagga 900 
gtacgaggag atcatgagag actatatcca gaagcaccca gagctgaaca tcagtgagga 960 
gggtatcacc aagtccaccc tcaccaaggc cgaacgccag ctcaaggaca agtttgacgg 1020 
gcgacccacc aagccacctc cgaacagcta ctcgctgtac tgcgcagagc tcatggccaa 1080 
catgaaggac gtgcccagca cagagcgcat ggtgctgtgc agccagcagt ggaagctgct 1140 
gtcccagaag gagaaggacg cctatcacaa gaagtgtgat cagaaaaaga aagattacga 1200 
ggtggagctg ctccgtttcc tcgagagcct gcctgaggag gagcagcagc gggtcttggg 1260 
ggaagagaag atgctgaaca tcaacaagaa gcaggccacc agccccgcct ccaagaagcc 1320 
agcccaggaa gggggcaagg gcggctccga gaagcccaag cggcccgtgt cggccatgtt 1380 
catcttctcg gaggagaaac ggcggcagct gcaggaggag cggcctgagc tctccgagag 1440 
cgagctgacc cgcctgctgg cccgaatgtg gaacgacctg tctgagaaga agaaggccaa 1500 
gtacaaggcc cgagaggcgg cgctcaaggc tcagtcggag aggaagcccg gcggggagcg 1560 
cgaggaacgg ggcaagctgc ccgagtcccc caaaagagct gaggagatcc ggcaacagag 1620 
cgttatcggc gactacctgg cccgcttcaa gaatgaccgg gtgaaggcct tgaaagccat 1680 
ggaaatgacc tggaataaca tggaaaagaa ggagaaactg atgtggatta agaaggcagc 1740 
cgaagaccaa aagcgatatg agagagagcc gagtgagatg cgggcacctc cagctgctac 1800 
aaattcttcc aagaagatga aactccaggg agaacccaag aagcctccca tgaacggtta 1860 
ccagaagttc tcccaggagc tgctgtccaa tggggagctg aaccacctgc cgctgaagga 1920 
gcgcatggtg gagatcggca gtcgctggca gcgcatctcc cagagccaga aggagcacta 1980 
caaaaagctg gccgaggagc agcaaaagca gtacaaggtg cacctggacc tctgggttaa 2040 
gagcctgtct ccccaggacc gtgcagcata taaagagtac atctccaata aacgtaagag 2100 
catgaccaag ctgcgaggcc caaaccccaa atccagccgg actactctgc agtccaagtc 2160 
ggagtccgag gaggatgatg aagaggatga ggatgacgag gacgaggatg aagaagagga 2220 
agatgatgag aatggggact cctctgaaga tggcggcgac tcctctgagt ccagcagcga 2280 
ggacgagagc gaggatgggg atgagaatga agaggatgac gaggacgaag acgacgacga 2340 
ggatgacgat gaggatgaag ataatgagtc cgagggcagc agctccagct cctcctcctt 2400 
aggggactcc ccagactttg actccaactg aggcttagcc ccaccccagg ggagccaggg 2460 
agagcccagg agctcccctc cccaactgac cacctttgtt tcttccccat gttctgtccc 2520 
ttgcccccct ggcctccccc actttctttc tttctttaaa aaaaaaaaaa aaaaactcga 2580 
9 2581 

<210> 67 

<211> 764 

<212> PRT 

<213> Homo sapiens 

<400> 67 

Met Asn Gly Glu Ala Asp Cys Pro Thr Asp Leu Glu Met Ala Ala Pro 
1 5 10 15 >. 

Lys Gly Gin Asp Arg Trp Ser Gin Glu Asp Met Leu Thr Leu Leu Glu 
20 25 30 

Cys Met Lys Asn Asn Leu Pro Ser Asn Asp Ser Ser Lys Phe Lys Thr 
35 40 45 

Thr Glu Ser His Met Asp Trp Glu Lys Val Ala Phe Lys Asp Phe Ser 
50 55 60 

Gly Asp Met Cys Lys Leu Lys Trp Val Glu lie Ser Asn Glu Val Arg 
65 70 75 80 
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ccaggcagtg ggaccccgcg agctgcacgt ccctgggcac ggacaagtgt gaggcactgt 180 
tggggctgtg ccaggtgcgg ggtgggctgc cccctttctc agaaccttcc agcctggtgc 240 
cgtggccccc aggccggagt cttcctaagg ctgtgaggcc acccctgtcc tggcctccgt 300 
tctcgcagca gcagaccttg cccgtgatga gcggggaggc ccttggctgg ccgggccagg 360 
ctggttccct ggccatgggg gctgcacctc tgggggagcc agccaaggag gaccccatgc 420 
tggcgcagga agccggg 437 

<210> 71 

<211> 271 

<212> DNA 

<213> Homo sapiens 

<400> 71 

gcgcagagtt ctgtcgtcca ccatcgagtg aggaagagag cattggttcc cctgagatag 60 

aagagatggc tctcttcagt gcccagtctc catacattaa cccgatcatc ccctttactg 120 

gaccaatcca aggagggctg caggagggac ttcaggtgac cctccagggg actaccgaga 180 

gttttgcaca aaagtttgtg gtgaactttt cagaacagct tcaatggaga tgacttggcc 240 
ttccacttca accccggtta tgaggaagga g- 271 

<210> 72 

<211> 290 

<212> DNA 

<213> Homo sapiens 

<400> 72 

ccgagcccta cccggaggtc tccagaatcc ccaccgtcag gggatgcaac ggctccctgt 60 
ctggtgccct ctcctgctgc gaggactcgg cccagggctc gggcccgccc aaggccccca 120 
cggtggccga gggtcccagc tcctgccttc ggcggaacgt gaccagcgag agggagcgca 180 
ggaagcggat gtcgttgagc tgtgagcgtc tgcgggccct gccgccccag ttcgatggcc 24 0 
ggcgggagga catggcctcg gtcctggaga tgtctgttgc aattcctgcg 290 

<210> 73 
<211> 144 
<212> PRT 

<213> Homo sapiens 
<400> 73 

Lys Met Leu Asp Ala Glu Asp lie .Val Gly Thr Ala Arg Pro Asp Glu 
1 5 10 15 

Lys Ala lie Met Thr Tyr Val Ser Ser Phe Tyr His Ala Phe Ser Gly 

20 25 30 "">. 

Ala Gin Lys Ala Glu Thr Ala Ala Asn Arg lie Cys Lys Val Leu Ala 
35 40 45 

Val Asn Gin Glu Asn Glu Gin Leu Met Glu Asp Tyr Glu Lys Leu Ala 
50 55 60 

Ser Asp Leu Leu Glu Trp lie Arg Arg Thr lie Pro Trp Leu Glu Asn 
65 70 75 80 

Arg Val Pro Glu Asn Thr Met His Ala Met Gin Gin Lys Leu Glu Asp 
85 90 95 
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Ala Leu Gly Trp Leu Gly Gin Ala Gly Ser Leu Ala Met Gly Ala Ala 
115 120 125 

Pro Leu Gly Glu Pro Ala Lys Glu Asp Pro Met Leu Ala Gin Glu Ala 
130 135 140 

Gly 
145 



<210> 76 

<211> 69 

<212> PRT 

<213> Homo sapiens 

<400> 76 

Ala Glu Phe Cys Arg Pro Pro Ser Ser.Glu Glu Glu Ser He Gly Ser 
1 5 10 15 

Pro Glu He Glu Glu Met Ala Leu Phe Ser Ala Gin Ser Pro Tyr He 
20 25 30 

Asn Pro He He Pro Phe Thr Gly Pro He Gin Gly Gly Leu Gin Glu 
35 40 45 

Gly Leu Gin Val Thr Leu Gin Gly Thr Thr Glu Ser Phe Ala Gin Lys 
50 55 60 

Phe Val Val Asn Phe 
65 



<210> 77 

<211> 96 

<212> PRT 

<213> Homo sapiens 

<400> 77 

Glu Pro Tyr Pro Glu Val Ser Arg He Pro Thr Val Arg Gly Cys Asn 
15 10 15 

>. 

Gly Ser Leu Ser Gly Ala Leu Ser Cys Cys Glu Asp Ser Ala Gin Gly 
20 25 30 

Ser Gly Pro Pro Lys Ala Pro Thr Val Ala Glu Gly Pro Ser Ser Cys 
35 40 45 

Leu Arg Arg Asn Val He Ser Glu Arg Glu Arg Arg Lys Arg Met Ser 
50 55 60 

Leu Ser Cys Glu Arg Leu Arg Ala Leu Leu Pro Gin Phe Asp Gly Arg 
65 70 75 80 

Arg Glu Asp Met Ala Ser Val Leu Glu Met Ser Val Ala He Pro Ala 
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taaattcacc agctacacag gaatacagga ctttgagtgg aagaattgaa tctctgatta 300 
ctaaaacatt caaagaatca aatttaagaa atcagttcat cagagctcat gttgccaaac 360 
tgaggcaaga tggtagtggt gtgagagcgg atgttgtcat gaaatttcaa ttcactagaa 420 
ataacaatgg agcatcaatg aaaagcagaa ttgagtctgt tttacgacaa atgctgaata 480 
actctggaaa cctggaaata aacccttcaa ctgagataac atcacttact gaccaggctg 540 
cagcaaattg gcttattaat gaatgtgggg ccggtccaga cctaataaca ttgtctgagc 600 
agagaatcct tggaggcact gaggctgagg agggaagctg gccgtggcaa gtcagtctgc 660 
ggctcaataa tgcccaccac tgtggaggca gcctgatcaa taacatgtgg atcctgacag 720 
cagctcactg cttcagaagc aactctaatc ctcgtgactg gattgccacg tctggtattt 780 
ccacaacatt tcctaaacta agaatgagag taagaaatat tttaattcat aacaattata 840 
aatctgcaac tcatgaaaat gacattgcac ttgtgagact tgagaacagt gtcaccttta 900 
ccaaagatat ccatagtgtg tgtctcccag ctgctaccca gaatattcca cctggctcta 960 
ctgcttatgt aacaggatgg ggcgctcaag aatatgctgg ccacacagtt ccagagctaa 1020 
ggcaaggaca ggtcagaata ataagtaatg acgtatgtaa tgcaccacat agttataatg 1080 
gagccatctt gtctggaatg ctgtgtgctg gagtacctca aggtggagtg gacgcatgtc 1140 
agggtgactc tggtggccca ctagtacaag aagactcacg gcggctttgg tttattgtgg 1200 
ggatagtaag ctggggagat cagtgtggcc tgccggataa gccaggagtg tatactcgag 1260 
tgacagccta cctcgactgg attaggcaac aaactgggat ctagtgcaac aagtgcatcc 1320 
ctgttgcaaa gcctgtatgc aggtgtgcct gtcttaaatt ccaaagcttt acatttcaac 1380 
tgaaaaagaa actagaaatg tcctaattta acatcttgtt acataaatat ggtttaacaa 1440 
acactgttta acctttcttt attattaaag gttttctatt ttctccagag aactatatga 1500 
atgttgcata gtactgtggc tgtgtaacag aagaaacaca ctaaactaat tacaaagtta 1560 
acaatttcat tacagttgtg ctaaatgccc gtagtgagaa gaacaggaac cttgagcatg 1620 
tatagtagag gaacctgcac aggtctgatg ggtcagaggg gtcttctctg ggtttcactg 1680 
aggatgagaa gtaagcaaac tgtggaaaca tgcaaaggaa aaagtgatag aataatattc 1740 
aagacaaaaa gaacagtatg aggcaagaga aatagtatgt atttaaaatt tttggttact 1800 
caatatctta tacttagtat gagtcctaaa attaaaaatg tgaaactgtt gtactatacg 1860 
tataacctaa cctcaattat tctgtaagaa catgcttcca taggaaatag tggataattt 1920 
tcagctattt aaggcaaaag ctaaaatagt tcactcctca actgagaccc aaagaattat 1980 
agatattttt catgatgacc catgaaaaat atcactcatc tacataaagg agagactata 2040 
tctattttat agagaagcta agaaatatac ctacacaaac ttgtcaggtg ctttacaact 2100 
acatagtact ttttaacaac aaaataataa ttttaagaat gaaaaattta atcatcggga 2160 
agaacgtccc actacagact tcctatcact ggcagttata tttttgagcg taaaagggtc 2220 
gtcaaacgct aaatctaagt aatgaattga aagtttaaag agggggaaga gttggttcgc 2280 
aaaggaaaag tttaaatagc ttaatatcaa tagaatgatc ctgaagacag aaaaaacttt 2340 
gtcactcttc ctctctcatt ttctttctct ctctctcccc ttctcataca catgcctccc 2400 
cgaccaaaga atataatgta aattaaatcc actaaaatgt aatggcatga aaatctctgt 2460 
agtctgaatc actaatattc ctgagctttt atgagctcct agtacagcta aagttcgcct 2520 
atgcatgatc atctatgcgt cagagcttcc tccttctaca agctaactcc ctgcatctgg 2580 
gcatcaggac tgctccatac atttgctgaa aacttcttgc atctcctgat gtaaaattgt 2640 
gcaaacacct acaataaagc catctacttt tagggaaagg gagttgaaaa tgcaaccaac 2700 
tcttggcgaa ctgtacaaac aaatctttgc tatactttat ttcaaataaa ttctbtttga 2760 
aatgaaaaaa aaaaaaaaaa aaaactcgag 2790 

<210> 80 

<211> 1460 

<212> DNA 

<213> Homo sapiens 

<400> 80 

ctcaaagcag ttgagtaggc agaaaaaaga acctcctcat taaggactaa aatgtatagg 60 

ccagcacgtg taacttcgac ttcaagattt ctgaatccat atgtagtatg tttcattgtc 120 

gtcgcagggg tagtgatcct ggcagtcacc atagctctac ttgtttactt tttagctttt 180 

gatcaaaaat cttactttta taggagcagt tttcaactcc taaatgttga atataatagt 240 

cagttaaatt caccagctac acaggaatac aggactttga gtggaagaat tgaatctctg 300 
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145 



150 



155 



160 



Tyr Thr Val Val Asp Glu Ser Ser Val Ala Lys He Asp Asp Ala Ala 
165 170 175 

Pro Pro Glu Lys Val Cys Leu He Gly Cys Gly Phe Ser Thr Gly Tyr 
180 185 190 

Gly Ala Ala Val Lys Thr Gly Lys Val Lys Pro Gly Ser Thr Cys Val 
195 200 205 

Val Phe Gly Leu Arg Gly Val Gly Leu Ser Val He Met Gly Cys Lys 
210 215 220 

Ser Ala Gly Ala Ser Arg He He Gly He Asp Leu Asn Lys Asp Lys 
225 230 235 240 

Phe Glu Lys Ala Met Ala Val Gly Ala .Thr Glu Cys He Ser Pro Lys 
245 250 255 

Asp Ser Thr Lys Pro He Ser Glu Val Leu Ser Glu Met Thr Gly Asn 
260 265 270 

Asn Val Gly Tyr Thr Phe Glu Val He Gly His Leu Glu Thr Met He 
275 280 285 

Asp Ala Leu Ala Ser Cys His Met Asn Tyr Gly Thr Ser Val Val Val 
290 295 300 

Gly Val Pro Pro Ser Ala Lys Met Leu Thr Tyr Asp Pro Met Leu Leu 
305 310 315 320 

Phe Thr Gly Arg Thr Trp Lys Gly Cys Val Phe Gly Gly Leu Lys Ser 
325 330 335 

Arg Asp Asp. Val Pro Lys Leu Val Thr Glu Phe Leu Ala Lys Lys Phe 
340 345 350 

Asp Leu Asp Gin Leu He Thr His Val Leu Pro Phe Lys Lys He Ser 
355 360 365 

Glu Gly Phe Glu Leu Leu Asn Ser Gly Gin Ser He Arg Thr Val >J*eu 
370 375 380 



Thr Phe 
385 



<210> 82 
<211> 418 
<212> PRT 

<2l3> Homo sapiens 
<400> 82 

Met Tyr Arg Pro Ala Arg Val Thr Ser Thr Ser Arg Phe Leu Asn Pro 
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Thr Ala Tyr Val Thr Gly Trp Gly Ala Gin Glu Tyr Ala Gly His Thr 
305 310 315 320 

Val Pro Glu Leu Arg Gin Gly Gin Val Arg lie lie Ser Asn Asp Val 
325 330 335 

Cys Asn Ala Pro His Ser Tyr Asn Gly Ala lie Leu Ser Gly Met Leu 
340 345 350 

Cys Ala Gly Val Pro Gin Gly Gly Val Asp Ala Cys Gin Gly Asp Ser 
355 360 365 

Gly Gly Pro Leu Val Gin Glu Asp Ser Arg Arg Leu Trp Phe lie Val 
370 375 380 

Gly lie Val Ser Trp Gly Asp Gin Cys Gly Leu Pro Asp Lys Pro Gly 
385 390 .„ 395 400 

Val Tyr Thr Arg Val Thr Ala Tyr Leu Asp Trp He Arg Gin Gin Thr 
405 410 415 

Gly He 



<210> 83 

<211> 418 

<212> PRT 

<213> Homo sapiens 

<400> 83 

Met Tyr Arg Pro Ala Arg Val Thr Ser Thr Ser Arg Phe Leu Asn Pro 
15 10 15 

Tyr Val Val Cys Phe He Val Val Ala Gly Val Val He Leu Ala Val 
20 25 30 

Thr He Ala Leu Leu Val Tyr Phe Leu Ala Phe Asp Gin Lys Ser Tyr 
35 40 45 

Phe Tyr Arg Ser Ser Phe Gin Leu Leu Asn Val Glu Tyr Asn Ser Gin 
50 55 60 

Leu Asn Ser Pro Ala Thr Gin Glu Tyr Arg Thr Leu Ser Gly Arg lie 
65 70 75 80 

Glu Ser Leu He Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 
85 90 95 

Phe He Arg Ala His Val Ala Lys Leu Arg Gin. Asp Gly Ser Gly Val 
100 105 HO 

Arg Ala Asp Val Val Met Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 
115 120 125 
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Gly lie 

<210> 84 

<2ll> 489 

<212> DNA 

<213> Homo sapiens 

<400> 84 

aaaagggtaa gcttgatgat taccaggaac gaatgaacaa aggggaaagg cttaatcaaa so 
atcagctgga tgccgtttct aagtaccagg aagtcacaaa tSStgg^ tttgcaaaag 120 
aattacagag gagtttcatg gcactaagtc aagatattca gaaaacalta aagaagacS 180 
cacgtcggga gcagcttatg agagaagaag ctgaacagaa acgtttaaaa actgtfctS Ho 
agctacagca tgttttggac aaattgggag atgatgaagt gcggactgac ctqaaacaao son 
gtttgaatgg agtgccaata ttgtccgaag aggagttgtc atSttggat gaattctata 3S0 
agctagtaga ccctgaacgg gacatgagct tgaggtcgaa tgaalaglat laacatgSt ,20 
aagttctaa gt " 9aCCtg ct ^ aa ^ aggaaaaacc tgtajgga accaccSta tlo 

489 

<210> 85 

<211> 304 

<212> DNA 

<213> Homo sapiens 

<400> 85 

ltl^t 9ga " ag9Ccacg "gcagcatg aagccacagc agccaccctg aggaagaagc 60 
acgcggacag cgtggccgag ctcggggagc agatcgacaa cctgcagcgi gtgaagcaqa 120 
aaSc! a L aa ggagaaga9C g ^atgaaga tggagatcga tgacctcgct tgtaaStgg 180 
taS?a^^ Caaatctaag ggaaaccttg agaagatgtg ccgcacactg gaggaccaS 240 
tgagtgagct gaagacccag gaggaggaac agcagcggct gatcaatgaa ct^actgcgc 3o2 

304 

<210> 86 

<211> 296 

<212> DNA 

<213> Homo sapiens 

<400> 86 

Itltltlltt TrlT? 9 " aatCCCca a 9«9ttgaa ttgggcgaaa aaagaacctc 60 
"cataSt T^t, 9 " a " gcaaC a ^9ttact tccacttcca gatttctgaa 120 
tctacSt H a ^^ CC tCgtCctccc «339?ttgtg atcctggcag tccccacagc 180 
acSccaSt Itlllll : 39 CtttCgaCca — P«tac ttttattgga gcaattttcc 240 
actcccaaat gttgaatata atagtccgtt taattccccc gcttcaccgg gaatcc 296 

<210> 87 

<211> 904 

<212> DNA 

<213> Homo sapiens 

<400> 87 

SStcaaf a llT ttCaC gaacataaca ^cttgctgc. aaattcagat catctcatgc 60 
a at«ga a c a ttSS 9 " 9 9CC " gatCC ^acctaccc agtcggtgaa gacagcctcg 120 
tatctgatcg ttctaaaaaa gagttgtccc cggttttaac cagtgaagtt catagtgttc 180 

S£££Z It:?" 5 " aCCaaattga -tattttagt acagcaaSt. ttcgSctgg 240 
actlta^or ' attacaaat attccaatga aggaagaaca gcatgctaac aca?ctgcca 300 
actatgatgt ggagctactt catcacaaag atgcacatgt agacttcctg aaaagtggtg 360 
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atgtgacgga c 491 

<210> 91 

<211> 488 

<212> DNA 

<213> Homo sapiens 

<400> 91 

ttcgacagtc agccgcatct tcttttgcgt cgccagccga gccacatcgc tcagacacca 60 
tggggaaggt gaaggtcgga gtcaacggat ttggtcgtat tgggcgcctg gtcaccaggg 120 
ctgcttttaa ctctggtaaa gtggatattg ttgccatcaa tgaccccttc attgacctca 180 
actacatggt ttacatgttc caatatgatt ccacccatgg caaattccat ggcaccgtcg 240 
aggctgagaa cgggaagctt gtcatcaatg gaaatcccat caccatcttc caggagcgag 300 
atccctccaa aatcaagtgg ggcgatgctg gcgctgagta cgtcgtggag tccactggcg 360 
tcttcaccac catggagaag gctggggctc atttgcaggg gggagccaaa agggtcatca 420 
tctctgcccc tctgctgatg ccccatgttc gtcatgggtg tgaaccatga gaagtatgac 480 
acagcctc 488 

<210> 92 

<211> 384 

<212> DNA 

<213> Homo sapiens 

<400> 92 

gacagtcagc cgcatcttct tttgcgtcgc cagccgagcc acatcgctca gacaccatgg 60 
ggaaggtgaa ggtcggagtc aacggatttg gtcgtattgg gcgcctggtc accagggctg 120 
cttttaactc tggtaaagtg gatattgttg ccatcaatga ccccctcatt gacctcaact 180 
acatggttta catgttccaa tatgattcca cccatggcaa attccatggc accgtcgagg 240 
ctgagaacgg gaagcttgtc atcaatggaa atcccatcac caccttccag gagcgagatc 300 
cctccaaaat caagtggggc gatactggcg ctgagtacgt cgtggagtcc actggcgtct 360 
tcaccaccat ggagaaggct gggg 384 

<210> 93 

<211> 162 

<212> PRT 

<213> Homo sapiens 

<400> 93 

Lys Gly Lys Leu Asp Asp Tyr Gin Glu Arg Met Asn Lys Gly Glu Arg 
1 5 10 15 

Leu Asn Gin Asp Gin Leu Asp Ala Val Ser Lys Tyr Gin Glu Val 'thr 
20 25 30 

Asn Asn Leu Glu Phe Ala Lys Glu Leu Gin Arg Ser Phe Met Ala Leu 
35 40 45 

Ser Gin Asp lie Gin Lys Thr lie Lys Lys Thr Ala Arg Arg Glu Gin 
50 55 60 

Leu Met Arg Glu Glu Ala Glu Gin Lys Arg Leu Lys Thr Val Leu Glu 
65 70 75 80 

Leu Gin Tyr Val Leu Asp Lys Leu Gly Asp Asp Glu Val Arg Thr Asp 
85 90 95 
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Thr Ser Thr Ser Arg Phe Leu Asn Pro Tyr Val Val Cys Phe Leu Val 
35 40 45 

Leu Pro Gly Val Val He Leu Ala Val Pro He Ala Leu Leu Val Tyr 
50 55 so 



Phe Leu Ala Phe Asp Gin Lys Ser Tyr Phe Tyr Trp Ser Asn Phe Pro 
65 ™ 75 eo 

Leu Pro Asn Val Glu Tyr Asn Ser Pro Phe Asn Ser Pro Ala Ser Pro 
85 90 95 

Gly He Pro 



<210> 96 

<211> 257 

<212> PRT 

<213> Homo sapiens 

<400> 96 

Val Gin Glu Thr He His Glu His Asn Lys Leu Ala Ala Asn Ser Asp 
1 5 io 1S 

His Leu Met Gin He Gin Lys Cys Glu Leu Val Leu He His Thr Tyr 
20 25 30 

Pro Val Gly Glu Asp Ser Leu Val Ser Asp Arg Ser Lys Lys Glu Leu 
35 40 45 

Ser Pro Val Leu Thr Ser Glu Val His Ser Val Arg Ala Gly Arg His 
50 55 go 

Leu Ala Thr Lys Leu Asn He Leu Val Gin Gin His Phe Asp Leu Ala 
65 70 75 80 

Ser Thr Thr He Thr Asn He Pro Met Lys Glu Glu Gin His Ala Asn 
85 90 95 

Thr Ser Ala Asn Tyr Asp Val Glu Leu Leu His His Lys Asp Alahiis 
100 105 no 

Val Asp Phe Leu Lys Ser Gly Asp Ser His Leu Gly Gly Gly Ser Arg 
115 120 125 

Glu Gly Ser Phe Lys Glu Thr He Thr Leu Lys Trp Cys Thr Pro Arg 
130 135 140 

Thr Asn Asn He Glu Leu His Tyr Cys Thr Gly Ala Tyr Arg He Ser 
145 150 155 160 

Pro Val Asp Val Asn Ser Arg Pro Ser Ser Cys Leu Thr Asn Phe Leu 
165 170 175 
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<400> 98 

Phe Leu Asp Leu Arg Cys Tyr Arg Ala Gly Ser Ser Arg Leu Ala Val 
1 5 10 15 

Ala Met Glu Ser Gly Pro Lys Met Leu Ala Pro Val Cys Leu Val Glu 
20 25 30 

Asn Asn Asn Glu Gin Leu Leu Val Asn Gin Gin Ala He Gin He Leu 
35 40 45 

Glu Lys He Ser Gin Pro Val Val Val Val Ala He Val Gly Leu Tvr 
50 S5 60 

Arg Thr Gly Lys Ser Tyr Leu Met Asn His Leu Ala Gly Gin Asn His 
65 70 75 80 

Gly Phe Pro Leu Gly Ser Thr Val Gin "Ser Glu Thr Lys Gly He Trp 
85 go 95 

Met Trp Cys Val Pro His Pro Ser Lys Pro Asn His Thr Leu Val Leu 
100 105 110 

Leu Asp Thr Glu Gly Leu Gly Asp Val Glu Lys Gly Asp Pro Lys Asn 
115 120 125 

Asp Ser Trp He Phe Ala Leu Ala Val Leu Leu Cys Ser Thr Phe Val 
130 135 140 

Tyr Asn Ser Met Ser Thr He Asn His Gin Ala Leu Glu Gin Leu 
145 ISO 155 



<210> 99 
<211> 147 
<212> PRT 

<213> Homo sapiens 
<400> 99 

Met Glu Ser Gly Pro Lys Met Leu Ala Pro Val Cys Leu Val Glu Asn 
1 5 10 15 

f, 

Asn Asn Glu Gin Leu Leu Val Asn Gin Gin Ala He Gin He Leu Glu 
20 25 30 

Lys He Ser Gin Pro Val Val Val Val Ala He Val Gly Leu Tyr Arg 
35 40 45 

Thr Gly Lys Ser Tyr Leu Met Asn His Leu Ala Gly Gin Asn His Gly 
50 S5 go 



Phe Pro Leu Gly Ser Thr Val Gin Ser Glu Thr Lys Gly He Trp Met 
65 70 75 bo 

Trp Cys Val Pro His Pro Ser Lys Pro Asn His Thr Leu Val Leu Leu 
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Asp Thr Met Gly Lys Val Lys Val Gly Val Asn Gly Phe Gly Arg lie 
20 25 30 

Gly Arg Leu Val Thr Arg Ala Ala Phe Asn Ser Gly Lys Val Asp lie 
35 40 45 

Val Ala lie Asn Asp Pro Phe lie Asp Leu Asn Tyr Met Val Tyr Met 
50 55 60 

Phe Gin Tyr Asp Ser Thr His Gly Lys Phe His Gly Thr Val Glu Ala 
65 70 75 80 

Glu Asn Gly Lys Leu Val lie Asn Gly Asn Pro lie Thr lie Phe Gin 
85 90 95 

Glu Arg Asp Pro Ser Lys lie Lys Trp Gly Asp Thr Gly Ala Glu Tyr 
100 105 HO 

Val Val Glu Ser Thr Gly Val Phe Thr Thr Met Glu Lys Ala Gly 
115 120 125 



<210> 102 

<211> 1225 

<212> DNA 

<213> Homo sapiens 

<400> 102 

atggcggcgc ggtcgtcgtc gggggtggcg gcggcagagg gggcggcggc cctggcggca 60 
gcggagacgg cagccgtgac ggtggcagcg gcggcgcggg acctgggcct gggggaatga 120 
ggcggccgcg gcgggccagc ggcggagccg tgtagcggag aagctccccc tccctgcttc 180 
ccttggccga gccgggggcg cgcgcgcacg cggccgtcca gagcgggctc cccacccctc 240 
gactcctgcg acccgcaccg cacccccacc cgggcccgga ggatgatgaa gctcaagtcg 300 
aaccagaccc gcacctacga cggcgacggc tacaagaagc gggccgcatg cctgtgtttc 360 
cgcagcgaga gcgaggagga ggtgctactc gtgagcagta gtcgccatcc agacagatgg 420 
attgtccctg gaggaggcat ggagcccgag gaggagccaa gtgtggcagc agttcgtgaa 480 
gtctgtgagg aggctggagt aaaagggaca ttgggaagat tagttggaat tttcgagaac 540 
caggagagga agcacaggac gtatgtctat gtgctcattg tcactgaagt gctggaagac 600 
tgggaagatt cagttaacat tggaaggaag agggaatggt ttaaaataga agacgccata 660 
aaagtgctgc agtatcacaa acccgtgcag gcatcatatt ttgaaacatt gaggcaaggc 720 
tactcagcca acaatggcac cccagtcgtg gccaccacat actcggtttc tgctcagagc 780 
tcgatgtcag gcatcagatg actgaagact tcctgtaaga gaaatggaaa ttgg^aacta 840 
gactgaagtg caaatcttcc ctctcaccct ggctctttcc acttctcaca ggcctcctct 900 
ttcaaataag gcatggtggg cagcaaagaa agggtgtatt gataatgttg ctgtttggtg 960 
ttaagtgatg gggctttttc ttctgttttt attgagggtg ggggttgggt gtgtaatttg 1020 
taagtacttt tgtgcatgat ctgtccctcc ctcttcccac ccctgcagtc ctctgaagag 1080 
aggccaacag ccttcccctg ccttggattc tgaagtgttc ctgtttgtct tatcctggcc 1140 
ctggccagac gttttctttg atttttaatt tttttttttt attaaaagat accagtatga 1200 
gaaaaaaaaa aaaaaaaaac tcgag 1225 

<210> 103 
<21l> 741 
<212> DNA 
<213> Homo sapiens 
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02* BBfiBBfiaooB aoaaBBBfia6 BoaaBBBfiao MfifiBaaBBa odSBbbbbbb BoofiaBBeoo 
09€ BfiaoBfiBBBD oaBODDBBaa aBB6Bo6BBo BooaBBBaoa oafiaoaafiaa BBaaoBaaBfi 
00e 6b6^do5bb6 Bb^oobBbo^ BaBaoaooao aoBaoaooBB aaBaaaBaBB aaBBBaBBBa 
0*2 BsaBoaaaBa 3B6BB3fi6aa afiaBfiaBaofi aBaBBBfiBDB aBsoaaaaBB BoaaoBOoaa 

081 aaBBBB6Baa 66BBm6BB6 BBD^DBBp^B aBaaaBOfiBa aBDaaaBOOa aoaaaBaaaa 

OZT DBoaaoaaBO aaBBOOo6ao aaBBaasafia bb^BbBbBbd aaBaaBooao bd^b^Bbbob 
09 ooBaBBaaaa aoaBosoaBa BaooaBBBoo BDBBBaaafiB aBoa6Baooo BaaaBDBDofi 
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suaxdBs ouioh <£T2> 
vno <zxz> 
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V 
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09£ bBb^B^BBBO OBBBBBbBBB BBBBBOBB^B BaBBBOOBaa 333B3BB33D BqoB^B3B06 

00E aaBoaaaaBB 6aaB6BOa6o afiaBaaa^aB aa666aoaBB aBBBBBBaaa BaaBoaBBBB 
0*2 B^bbB^bbBB aoaaaBaBaa ooBaooaoafi ansaasaBaB BaaoBBaaaa oa6BaBBa66 
081 BBB^BD6aoq aaB6BBfiB:>a aBaaaaaosa bbdb^BbdbB bob^BBbbb^ afiaoaoBB6o 
021 BBBBa^^OOB 3«BBBB6b6 aaaBBOBBBa BODOBOfiaaa oaaaasaaaB d6boo3^d6o 
09 bbo6bdb6bo BoaBBBaBBB bobbbbbBbo aafifisoaaBB bb^budbobo dBB^oboBbo 
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sueidBS ouioh <ZTZ> 
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eee <TT2> 
SOT <0T2> 
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00 E bbBbdBBbbd bo6^6Bdodo ^oBbbodboo 
0*2 aBaaBBaBBO b3Do6bb6bb BoaB6a66BB 
081 oaBoofioaoa aBaaofioooB BBdboBBBbo 
021 bbbdBbdbBb bbBdoo^bob aBoBaaBDBB 
09 BboBboobBB BBOoaaBBBB BaBaoBafiao 



b oaaoafiaoBB b6bb6bB6^o 
aooaooaBaB B6BoaaB66a fiooooBBaBB 
BaoBBafiBoB bBooBBbobb BBbboBbBbd 
BBoaoBaaBB bbB^oBbBdb oBbbBbbBbb 
^6ao66BBOD aoBDoBaoBB 66aBfiBoaoo 

BaDBBBOOBO BfiBBBDUBOa 6aB^3ao6q^ 
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suardBS ouioh <£T2> 
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T2E <TT2> 

*0T <0T2> 



0ZL BaofiaaaBaa Baao6fi6oBO BaoaBaoBao 
099 a66Bao6B6a oBBaaaooBD ^oBoBobBbB 

009 B^Baa^BBBB BB3B3B3BBB BbbBbBDB^^ 
0*S aBBBfiB66BD OaaaDOOaaO OfiaBBBfiaBa 

08* aaoB6Boo66 bBbooobbdB bbdoBbbbbb 

02* aaaa^aODDB BBB3B33BBO B6aBBaaOBB 

09 £ bBBbdoodb^ dB^bBBbbBb BbBbboBbBb 

00E aOBBBBBa^B OBB666}3fi3 DOOOBBBbBD 

0*2 BBOBaaaBBa bbBboo^bbo dodbbBBbob 

08T aBoaoBaB^B aBB06BOa6B BaOBaoaBDa 

02X oafiaBaoBBB 6a6aBaaaBB BbbodBBBBb 

09 B33B}BBBOO BaBOB^OBDa BaaBaaBaBB 



a D6aoaoaaBO B66B3333BB 

BBBaooaBoa B6a6a6aoBB BfiBBBaaoaB 
BaBBaoBaaB BfiBBBoasaB oaBBBaaaoa 

aODBaBaaOB BOB^BBBaaa BaaBBaaaBB 

aaBOoBasBa aBaBfiBooaB bBbbbbB^bb 
BBfifiBDBaBo bBbbBbbb^o b66bB6bo33 

BBBaoaB^BB BB^a^BBBBa aOOBBBBBBB 
aOBaaB^OOq BBBBBaB^BB BBaBBBB^aa 

afiaaoBaaaa BfiaaaBaoDo aBBasaoBBB 
oaooaooaoo BoaBBaBBeo BaooaaBaoB 

DOBBBBBaBB BBaBDBOfiBB BaBfioaOOaB 

aaaofiBBoaa aoBBofiBoBB aoBBaBBoas 

aBBBBBBBOB BOaaBBBoaB BOaOOBBBBB 
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acctcttatt gaatttgaaa accata 44g 

<210> 107 
<211> 467 
<212> DNA 
<213> Homo sapiens 

<400> 107 

ccgccgctgc cgtcgccttc ctgggattgg agtctcgagc tttcttcgtt cgttcgccgg 60 
cgggttcgcg cccttctcgc gcctcggggc tgcgaggctg gggaaggggc tggagggggc 120 
tgttgatcgc cgcgtttaag ttgcgctcgg ggcggccatg tcggccggcg aggtcgagcg 180 
cctagtgtcg gagctgagcg gcgggaccgg aggggatgag gaggaagagt ggctctatgg 240 
cgatgaagat gaagttgaaa ggccagaaga agaaaatgcc agcgctaatc ctccatctgg 300 
aattgaagat gaaactgctg aaaatggtgt accaaaaccg aaagtgactg agaccgaaga 360 
tgatagtgat agtgacagcg atgatgatga agatgatgtg catgtcacta taggagacat 420 
taaaacggga gcaccacagt atgggagtta tggtacagca cctgtaa 46 7 

<210> 108 
<211> 491 
<212> DMA 
<213> Homo sapiens 

<400> 108 

gaaagataca acttccccaa cccaaacccg tttgtggagg acgacatgga taagaatgaa 60 
atcgcctctg ttgcgtaccg ttaccgcagg tggaagcttg gagatgatat tgaccttatt 120 
gtccgtcgtg agcacgatgg cgccatgact ggagccaacg gggaagtgtc cttcatcaac 180 
atcaagacac tcaatgagtg ggattccagg cactgtaatg gcgttgactg gcgtcagaag 240 
ctggactctc agcgaggggc tgccattgcc acggagccga agaacaacag ctacaagttg 300 
gcccggtgga cctgctgtgc tttgctggct ggatctgagt acctcaagct tggttatgtg 360 
tctcggtacc acgtgaaaga ctcctcacgc cacgtcatcc taggcaccca gcagttcaag 420 
cctaatgagt ttgccagcca gatcaacctg agcgtggaga acgcctgagg cattttacgc 480 
tgcgtcattg a 3 4 

<210> 109 
<211> 489 
<212> DNA 
<213> Homo sapiens 

<400> 109 

ctcagatagt actgaaccct ttatcaacta tgttttttca gtctgacaac caaggcggct 60 
actaagtgac taaggggcag gtagtacaca gtgtggataa gcaggacaaa ggggtgattc 120 
acatcccagg caggacagag caggagatca tgagatttca tcactcagga tggcttgtga 180 
tttattttat tttattcttt tctttttctg agatggagtc tcactcttgc ccaggccgga 240 
cftgcagtggt gcgatcttgg ctcactgcaa cctctgcctc ctgggttcaa gcagttctcc 300 
tgcctcagcc tcccaagtag ctgggactac aggcgcccgc caccatgccc agccaatttt 360 
tgtacttcta gtagagatgg ggtttcacca tgtcggccag gctggtctcg aactcctgac 420 
ctcaggtgat ccactcgcct cggcctccca aagtgctggg atcataggca tgcgccacca 480 
tgcccgggc 33 4Qg 

<210> 110 
<211> 391 
<212> DNA 
<213> Homo sapiens 

<400> no 



BNSDOQD: <WO_9338973A^JL> 



aqx Jitf. ©TI 3X1 X B A Axo usv &*V uxo UTO ©11 Bjv usv naq usv 6ov 

2XX <00*> 



suaxdBS ouioh <£X2> 
XHd <2X2> 
Z.*2 <XX2> 
2XX <0X2> 



0£X S9T 
£JV ?II Axo J^S JSS uxo BXV X*A «s 

09X^ 5ST OSI S*T 

xfa .iqx JiU. ©TV IBA X*A oj<j JiU Axo usv usv aas *Ax Axo uxo 

o*x sex oex 

Bov nan jqx nxo aqd *Ax J9S ©XV uxo X*A cua sXq sth -*Ax uxo nsi 
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OXX SOX 00X 

usv x^A Jas dsv nxo d;cx dsv nxo na7 x^A nxo aqx X^A ©XI na<i xba 

S6 06 58 

x*x X«A Mum B^V sth sAi Bov nxo uxo usv nxo aqd axi Axo X^A 

08 S*. 01 S9 

nai 6jv Axo nai jqx Axo sXi x©A *XO *XY nxo nxo sAo X*A nxo 6ov 

09 SS OS 

X©a bxv exv X*A *as oa<3 nxo nxo nxo oaa nxo saw Axo Axo Axo cua 

0^ se 

X*A axi dJtx 6jv dsv oj<j sth 6^V Jas Jas *as X*A nai nai x^a nxo 

0e _S2 02 

nxo nxo Jas nxo J3S 6JV aqd sAo nai sAo bxv ©XV 6^V sAi sAq x*x 

SX OX S X 

Axo dsv Axo dsv *Ax jqx Bjtv Jqx uxo usv Jas sAi nai sAq qaw 3aw 

XXX <00*> 

suaxdes ouioh <£X2> 
XHd <2X2> 
2Z.X <XX2> 
XXX <0X2> 

X6£ b 6b3bBbo6bB b6d:j3Bd:ib6 36B}odbBb3 

09C o^bbobbobo 6Bo^DB6aeq B3666qoD:u dbo^BbbB^B aBOD^BBqfio BBOOfi^^^Ba 
00 € 3ob66}:i5bb qfioBBBfi^oB BoBsbsbBib ^oo^ooBb^o Bb66666bb^ B^fiBBBaBfio 
0^2 oddbubo^^b BbbbBB^^bd ^BDoBBqBBB bobbBbBBbb BqBDD^afiBfi ^oB^BBboBb 
08X BBqofiBBfiBfi BBfiaoaBOfiB ^b^bbBbdB^ 66b6^6b6^d oboobd6b66 boo^^BbBB^ 
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2WI0/66SfVJ3d 
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10 



15 



Tyr Gin Met Leu lie Asn Asn Trp Gin Gin Leu Ser Ser Phe Arg Gly 
20 25 30 

Gin Glu Phe Val Trp Asp Tyr Val He Leu Asp Glu Ala His Lys He 
35 40 45 

Lys Thr Ser Ser Thr Lys Ser Ala He Cys Ala Arg Ala He Pro Ala 
50 55 60 

Ser Asn Arg Leu Leu Leu Thr Gly Thr Pro He Gin Asn Asn Leu Gin 
65 70 75 80 

Glu Leu Trp Ser Leu Phe Asp Phe Ala Cys Gin Gly Ser Leu Leu Gly 
85 90 95 

Thr Leu Lys Thr Phe Lys Met Glu Tyr Glu Asn Pro lie Thr Arg Ala 
100 105" HO 

Arg Glu Lys Asp Ala Thr Pro Gly Glu Lys Ala Leu Gly Phe Lys He 
115 120 125 

Ser Glu Asn Leu Met Ala lie lie Lys Pro Tyr Phe Leu Arg Arg Thr 
130 13S 140 

Lys Glu Asp Val Gin Lys Lys Lys Ser Ser Asn Pro Glu Ala Arg Leu 
145 150 155 160 

Asn Glu Lys Asn Pro Asp Val Asp Ala lie Cys Glu Met Pro Ser Leu 
165 170 175 

Ser Arg Arg Asn Asp Leu He He Trp lie Arg Leu Val Pro Leu Gin 
180 185 190 

Glu Glu lie Tyr Arg Lys Phe Val Ser Leu Asp His He Lys Glu Leu 
195 200 205 

Leu Met Glu Thr Arg Ser Pro Leu Ala Glu Leu Gly Val Leu Lys Lys 
210 215 220 



Leu Cys Asp His Pro Arg Leu Leu Ser Ala Arg Ala Cys Cys Leu Leu 



225 



230 



235 



-240 



Asn Leu Gly Thr Phe Ser Ala 
245 



<210> 113 
<211> 107 
<212> PRT 

<213> Homo sapiens 
<400> 113 

Leu Leu Cys Val He Lys Asp Thr Lys Leu Leu Cys Tyr Lys Ser Ser 
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«IV usv nxo I ©A nsi usv an uxo «S ©TV 

0*1 sei OET 
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521 OZX SIX 
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OXX SOX 00X 
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usv usv sAi nsi nxo aqx exY SXI IRA exv Aio 6av uxo ass dsv nsi 

08 S£ 0L 59 

sAi uxo 5av dax dsv x^A Aio usv sAo sth 5av JSS dsv dax nxo usv 

09 55 OS 

nsi aqx sAi sxi usv SXI ©Ud ass X B A nxo Axo usv eiY Axo JMX 3SW 

5* 0* S€ 

X^A ^10 dsv STH nxo s-fo £av X^A ^XI nsi dsv e XI dsv dsv Axo nsi 

oe SZ 0Z 

sAi dax 6av 6av aAx 6-*Y aAx exv I*A -*SS ^IY SXI "XO usv sAi dsv 

SX OX 5 X 

}SW dsv dsv nxo x^A SMd oad usv oad usv oad stjd usv aAx 5av nxo 

*II <00*> 

susxdes ouioh <CX2> 

XHd <Z\Z> 

SSX <XX2> 

*II <0X£> 



__S0X 00X 
ass ass nsi sAi sAi nxo nsi nxo ^TY sAi sth 

56 06 58 

X^a oad JSS J3S oad oad oad oad sAo nxo *3S dsv X^A oad -*I9 ^ss 

08 SZ. 0L 59 

sAo Xxo «S Ml bxv nxo sAi sxi X B A sAi nsi dax uxo nxo «IY uxo 

09 55 OS 

nxo sXi ass uxo X^A *IY nsi x^A nsi oad dsv ^X <*IO uxo uxo JU.X 

5* o* se 

SXI sAi nsi nxo sth sAi sAi sAi sAi ass dsv sAi oad SXI ML *HX 

0Z SZ 0Z 

SXI usv sXo Axo uxo nsi oad nsi nxo uxo oad uxo uxo dsv sAi 

SX 01 5 X 
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145 iso 



<210> 115 
<211> 129 
<212> PRT 
<213> Homo sapiens 



155 



<400> 115 

Gly Val Arg Trp Leu Thr Arg Ala Leu Val Ser Ala Gly Asn Pro Gly 

1 5 in _ _ 



10 



IS 



Ala Trp Arg Gly Leu Ser Thr Ser Ala Ala Ala His Ala Ala Ser Aro 
20 25 30 

Ser Gin Ala Ala Ala Val Pro Val Glu Phe Gin Glu His His Leu Ser 
35 40 45 

Glu Val Gin Asn Met Ala Ser Glu Glu Lys Leu Glu Gin Val Leu Ser 
50 55 60 

Ser Met Lys Glu Asn Lys Val Ala lie lie Gly Lys He His Thr Pro 
65 70 75 bo 

Met Glu Tyr Lys Gly Glu Leu Ala Ser Tyr Asp Met Arg Leu Arg Arg 
8S 90 95 

Lys Leu Asp Leu Phe Ala Asn Val lie His Val Lys Ser Leu Pro Glv 
100 10S 110 

Tyr Met Thr Arg His Asn Asn Leu Asp Leu Val He He Arg Glu Gin 
115 120 125 

Thr 



<210> lis 
<211> 550 
<212> DNA 
<213> Homo sapiens 

<400> 116 '• 

SJI^S 9 ^ cca 9 cctca 9 agccccccag cocggctacc accccctgcg gaaaggtacc 60 
catctgcatt cctgcccgtc gggacctggt ggacagtcca gcctccttgg cctctagcct 120 
!!!!" CaCC9 ct 9 ccta 9 a 9 ccaaggagct catcctgaat gaccttcccg ccagcactcc 180 
tgcctccaaa tcctgtgact cctccccgcc ccaggacgct tccaccccca ggcccagctc 240 
ggccagtcac ctctgccagc ttgctgccaa gccagcacct tccacggaca gcgtcgccct 300 
gaggagcccc ctgactctgt ccagtccctt caccacgtcc ttcagcctgg gctcccacag 360 
cactctcaac ggagacctct ccgtgcccag ctcctacgtc agcctccacc tgtcccccca 420 
ggtcagcagc tctgtggtgt acggacgctc ccccgtgatg gcatttgagt ctcatcccca 480 
ctccScac tCatCC9tCt cttcctcccc acccagcatc cctgggggaa agccggccta 540 



550 



<210> 117 
<211> 154 
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66 



ctccacggtt cccagctcgt ccaccgtggg gaccacccgc acccctgcag tgctccccag 540 
cagcctgcca accttcagcg tgtccactgt gtcctcctca gtcctcacca ccctgagacc 600 

603 

<210> 121 
<211> 178 
<212> PRT 
<213> Homo sapiens 

<400> 121 

Ser Glu Pro Pro Ser Pro Ala Thr Thr Pro Cys Gly Lys Val Pro lie 
1 5 io 



15 



Cys He Pro Ala Arg Arg Asp Leu Val Asp Ser Pro Ala Ser Leu Ala 
20 25 30 

Ser Ser Leu Gly . Ser Pro Leu Pro Arg Ala Lys Glu Leu He Leu Asn 
35 40 45 

Asp Leu Pro Ala Ser Thr Pro Ala Ser Lys Ser Cys Asp Ser Ser Pro 
50 55 60 

Pro Gin Asp Ala Ser Thr Pro Arg Pro Ser Ser Ala Ser His Leu Cvs 
65 ™ 75 so 

Gin Leu Ala Ala Lys Pro Ala Pro Ser Thr Asp Ser Val Ala Leu Arq 
85 90 95 

Ser Pro Leu Thr Leu Ser Ser Pro Phe Thr Thr Ser Phe Ser Leu Gly 
100 105 no 

Ser His Ser Thr Leu Asn Gly Asp Leu Ser Val Pro Ser Ser Tyr Val 
115 120 125 

Ser Leu His Leu Ser Pro Gin Val Ser Ser Ser Val Val Tyr Glv Ara 
«° 135 140 

Ser Pro Val Met Ala Phe Glu Ser His Pro His Leu Arg Gly Ser Ser 
145 150 155 16(J 

Val Ser Ser Ser Leu Pro Ser He Pro Gly Gly Lys Pro Ala Tyr Ser 
165 170 175 

Phe His 



<210> 122 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 122 

Met Ser Phe Leu Gly Gly Phe Phe Gly Pro He Cys Glu He Asp Val 
1 5 io is 



BNSDOCID: <WO 9938973A2 I > 



•n~zve«8Ese — om> vooasN 



S * 0* S£ 

311 sth ail IBA am ass aqx oa d oja btv oa d usv st H oa d exv Aid 

oc SZ oz 

nsi T e A b T y tba n T o s T H n X0 n I0 s*i n9T 3 a W n TS a/x usv 0 aa oa d 

" 01 S x 

uio Aid aa S usv tea oa d aa S aq d aq d aqx u T0 T b A aq X sx H us* 3SW 

*ZT <00fr> 

suatdes ouioh <£TZ> 
iHd <ZTZ> 
eei <TTZ> 

•i *ZT <0TZ> 



SET OCT 
nai dox sjh 6ov iwi Aiq *[S dsv 

SZT OZT STT 

wj na-i aa S T b A b T Y st H sjh Xl9 aq d btv Boy aq d aaw dax dox T ba 

0TT SOT 00T 

6ov oa d e T Y as S aXx iia-i X T0 u T9 dsv aa S b T y dsv o^l a TI TBA IBA 

56 06 58 

STH aqx e X v b TY X TS T 8 A A Z q na>i 6oy X TS b IY Ml n IS e T Y aq d s T H 

08 Si 0/. co 

nio b T y X TS oa d nai 3 a W sth dsv aXx oa d aa S aqx 5av dsv aa S s*> 

■ j, 09 ss os 

"TO dsv a T I dsv aq d aq d BTY BTV X T3 oa d a tI sth Boy n T0 n T9 aq d 

nio Boy 6ov b T y dsv Bov X T0 naq sXi oa d na? o^l dax aa S b T y dsv 

0E SZ 02 

nai na-r u T o nai oa d u I0 Ato'bty Bov oa d e T v Bav nai e T y n T9 e T v 

ST 01 s x 

tba dax u T D B T v aa S T b A na? bty Boy sAo na-r u T9 oa d aa S btv 3aw 

ezi <oo*> 

suaxdes ouioh <etz> 
XHd <ZTZ> 
9ZX <IXZ> 
tZX <0XZ> 



SE 

TBA sAi A10 dsv 

0E . sz oz 

ntD aqx s*i qaw n T 0 btv 39W s*i 6ov aqx n I0 A T9 dsv usv naq btv 



Z.9 



tWI0/66Sn/XDd 



ZL68V66 O/W 



WO 99/38973 



PCT/US99/01642 



68 



Arg Ser Glu Thr Ser Val Pro Asp His Val Val Trp Ser Leu Phe Asn 
50 55 60 

Thr Leu Phe Met Asn Pro Cys Cys Leu Gly Phe He Ala Phe Ala Tyr 
65 70 75 so 

Ser Val Lys Ser Arg Asp Arg Lys Met Val Gly Asp Val Thr Gly Ala 
85 90 95 

Gin Ala Tyr Ala Ser Thr Ala Lys Cys Leu Asn He Trp Ala Leu He 
100 105 no 

Leu Gly He Leu Met Thr He Leu Leu He Val He Pro Val Leu He 
115 120 125 

Phe Gin Ala Tyr Gly 
130 



<210> 125 
<211> 195 
<212> PRT 
<213> Homo sapiens 

<400> 125 

Thr Thr Ala Thr Thr Thr Ala Ser Thr Gly Ser Thr Ala Thr Pro Ser 
15 10 is 

Ser Thr Pro Gly Thr Ala Pro Pro Pro Lys Val Leu Thr Ser Pro Ala 
20 25 30 

Thr Thr Pro Met Ser Thr Met Ser Thr He His Thr Ser Ser Thr Pro 
35 40 45 

Glu Thr Thr His Thr Ser Thr Val Leu Thr Thr Thr Ala Thr Met Thr 
50 55 60 

Arg Ala Thr Asn Ser Thr Ala Thr Pro Ser Ser Thr Leu Gly Thr Thr 
65 70 75 80 

Arg He Leu Thr Glu Leu Thr Thr Thr Ala Thr Thr Thr Ala Ala thr 
85 90 95 

Gly Ser Thr Ala Thr Leu Ser Ser Thr Pro Gly Thr Thr Trp He Leu 
100 105 no 

Thr Glu Pro Ser Thr He Ala Thr Val Met Val Pro Thr Gly Ser Thr 
115 120 125 

Ala Thr Ala Ser Ser Thr Leu Gly Thr Ala His Thr Pro Lys Val Val 
130 135 140 

Thr Thr Met Ala Thr Met Pro Thr Ala Thr Ala Ser Thr Val Pro Ser 
145 150 155 160 
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ttgggcggct ggaagttgga acagagacaa tcatcgacaa atcaaagtct gtgaagacta 420 

atttgatgca gctgtttgaa gagtctggga atacagatat agaaggaatc gacacaacta 480 

atgcatgcta tggaggcaca 500 

<210> 129 
<211> 497 
<212> DNA 
<213> homo sapien 

<400> 129 

gaattcggca cgagcagagg tctccagagc cttctctctc ctgtgcaaaa tggcaactct 60 

taaggaaaaa ctcattgcac cagttgcgga agaagaggca acagttccaa acaataagat 120 

cactgtagtg ggtgttggac aagtcggtat ggcgtgtgct atcagcattc tgggaaagtc 180 

tctggctgat gaacttgctc ttgtggatgt tttggaagat aagcttaaag gagaaatgat 240 

ggatctgcag catgggagct tatttcttca gacacctaaa attgtggcag ataaagatta 300 

ttctgtgacc gccaattcta agattgtagt ggtaactgca ggagtccgtc agcaagaagg 360 

ggagagtcgg ctcaatctgg tgcagagaaa tgttaatgtc ttcaaattca ttattcctca 420 

gatcgtcaag tacagtcctg atcgcatcat aattgtggtt tccaacccag tggacattct 480 

tacgtatgtc acctgga 497 



<210> 130 
<211> 383 
<212> DNA 
<213> homo sapien 



<400> 130 

gaattcggca cgagggccgc ggctgccgac tgggtcccct gccgctgtcg ccaccatggc 60 

tccgcaccgc cccgcgcccg cgctgctttg cgcgctgtcc ctggcgctgt gcgcgctgtc 120 

gctgcccgtc cgcgcggcca ctgcgtcgcg gggggcgtcc caggcggggg cgccccaggg 180 

gcgggtgccc gaggcgcggc ccaacagcat ggtggtggaa caccccgagt tcctcaaggc 240 

agggaaggag cctggcctgc agatctggcg tgtggagaaa gttcgatctg gtggcccgtg 300 

cccaccaacc tttatggaga cttcttcacg ggcgacgcct acgtcatcct gaagacagtg 360 

cagcttaaga acggaaaatc ttg 383 



<210> 131 
<211> 509 
<212> DNA 
<213> homo sapien 



<400> 131 

gaattcggca cgagagtcag ccgcatcttc ttttgcgtcg ccagccgagc cacatcgctc 60 

agacaccatg gggaaggtga aggtcggagt caacggattt ggtcgtattg ggc^cctggt 120 

caccagggct gcttttaact ctggtaaagt ggatattgtt gccatcaatg accccttcat 180 

.tgacctcaac tacatggttt acatgttcca atatgattcc acccatggca aattccatgg 240 

caccgtcaag gctgagaacg ggaagcttgt catcaatgga aatcccatca ccatcttcca 300 

ggagcgagat ccctccaaaa tcaagtgggg cgatgctggc gctgagtacg tcgtggagtc 360 

cactggccgt cttcaccacc atggagaagg ctggggctca tttgcagggg ggagccaaaa 42.0 

gggtcatcat ctctgccccc tctgctgacg cccccatgtt cgtcatgggt gtgaaccatg 480 

agaagtatga caacagcctc aagatcatc 509 



<210> 132 
<211> 357 
<212> DNA 
<213> homo sapien 
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agtggtgtga tctcggctcg ctacaacatc cacctcccag cagcctgcct tggcctccca 180 
aagtgccgag attgcagctc tctgcccggc cgccacccct gtctgggaag tgaggatgct 240 
9* 242 

<210> 137 
<211> 424 
<212> DNA 
<213> homo sapien 



<400> 137 

gaattcggca cgagcccaga tcccgaggtc cgacagcgcc cggcccagat ccccacgcct 60 
gccaggagca agccgagagc cagccggccg gcgcactccg actccgagca gtctctgtcc 120 
ttcgacccga gccccgcgcc ctttccggga cccctgcccc gcgggcagcg ctgccaacct 180 
gccggccatg gagaccccgt cccagcggcg cgccacccgc agcggggcgc aggccagctc 240 
cactccgctg tcgcccaccc gcatcacccg gctgcaggag aaggaggacc tgcaggagct 300 
caatgatcgc tcggcggtct acatcgaccg tgtgcgctcg ctggaaacgg agaacgcagg 360 
gctgcgcctt cgcatcaccg agtctgaaga ggtggtcagc cgcgaggtgt ccggcatcaa 420 

424 

<210> 138 
<211> 448 
<212> DNA 
<213> homo sapien 

<400> 138 

gaattcggca cgagcctgtg ttccaggagc cgaatcagaa atgtcatcct caggcacgcc 60 

agacttacct gtcctactca ccgatttgaa gattcaatat actaagatct tcataaacaa 120 

tgaatggcat gattcagtga gtggcaagaa atttcctgtc tttaatcctg caactgagga 180 

ggagctctgc caggtagaag aaggagataa ggaggatgtt gacaaggcag tgaaggccgc 240 

aagacaggct tttcagattg gatccccgtg gcgtactatg gatgcttccg agagggggcg 300 

actattatac aagttggctg atttaatcga aagagatcgt ctgctgctgg ccgacaatgg 360 

agtcaatgaa tggtggaaaa ctctattcca atgcatatct gaatgattta gcaggctgca 420 

tcaaaacatt gcgctactgt gcaggttg 448 

<210> 139 
<211> 510 
<212> DNA 
<213> homo sapien 



<400> 139 

gaattcggca cgaggttccg tgcagctcac ggagaagcga atggacaaag tcggcaagta 60 

ccccaaggag ctgcgcaagt gctgcgagga cggcatgcgg gagaacccca tgaggttctc 120 

gtgccagcgc cggacccgtt tcatctccct ggcgaggcgt gcaagaaggt cttcctggac 180 

tgctgcaact acatcacaga gctgcggcgg cagcacgcgc gggccagcca cctggcctgc 240 

caggagtaac ctggatgagg acatcattgc agaagagaac atcgtttccc gaagtgagtt 300 

cccagagagc tggctgtgga acgttgagga cttgaaagag ccaccgaaaa atggaatctc 360 

tacgaagctc atgaatatat ttttgaaaga ctccatcacc acgtgggaga ttctggctgt 420 

gagcatgtcg gacaagaaag ggatctgtgt ggcagacccc ttcgaggtca cagtaatgca 480 

ggacttcttc atcgacctgc ggctacccta 510 

<210> 140 
<211> 360 
<212> DNA 
<213> homo sapien 
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<211> 243 
<212> DKA 
<213> homo sapien 

<400> 144 

gaattcggca cgagccagct cctaaccgcg agtgatccgc cagcctccgc ctcccgaggt 60 

gcccggattg cagacggagt ctccttcact cagtgctcaa tggtgcccag gctggagtgc 120 

agtggtgtga tctcggctcg ctacaacatc cacctcccag cagcctgcct tggcctccca 180 

aagtgccgag attgcagcct ctgcccggcc gtcaccccgt ctgggaagtg aggagcgttt 240 

Ct9 243 

<210> 145 
<211> 450 
<212> DNA 
<213> homo sapien 

<400> 145 

gaattcggca cgaggacagc aggaccgtgg aggccgcggc aggggtggca gtggtggcgg 60 

cggcggcggc ggcggtggtg gttacaaccg cagcagtggt ggctatgaac ccagaggtcg 120 

tggaggtggc cgtggaggca gaggtggcat gggcggaagt gaccgtggtg gcttcaataa 180 

atttggtggc cctcgggacc aaggatcacg tcatgactcc gaacaggata attcagacaa 240 

caacaccatc tttgtgcaag gcctgggtga gaatgttaca attgagtctg tggctgatta 300 

cttcaagcag attggtatta ttaagacaaa caagaaaacg ggacagccca tgattaattt 360 

gtacacagac agggaaactg gcaagctgaa gggagaggca acggtctctt ttgatgaccc 420 

accttcagct aaagcagcct attgactggt 450 

<210> 146 
<211> 451 
<212> DNA 
<213> homo sapien 

<400> 146 

gaattcggca cgagccatcg agtccctgcc tttcgacttg cagagaaatg tctcgctgat 60 

gcgggagatc gacgcgaaat accaagagat cctgaaggag ctagacgagt gctacgagcg 120 

cttcagtcgc gagacagacg gggcgcagaa gcggcggatg ctgcactgtg tgcagcgcgc 180 

gctgatccgc accaggagct gggcgacgag aagatccaga tcgtgagcca gatggtggag 240 

ctggtggaga accgcacgcg gcaggtggac agccacgtgg agctgttcga ggcgcagcag 300 

gagctgggcg acacagcggg caacagcggc aaggctggcg cggacaggcc caaaggcgag 360 

gcggcagcgc aggctgacaa gcccaacagc aagcgctcac ggcggcagcg caacaacgag 420 

aaccgtgaga acgcgtccag caaccacgac c 45! 

<210> 147 
<211> 400 
<212> DNA 
<213> homo sapien 

<400> 147 

gaattcggca cgagctcgga tgtcagcagg cgtcccaacc cagcaggaac tggctcaatt 60 

ctcagaagaa agcgatcggc cccgaggcag gaaggccggc tccggtgcag ggcgcgccgc 120 

ctgcgggctg cttcgggcca gggtcgaccc gagggccagc gcaagcagcg gcaacaggag 180 

cgccaggagg acatgaggct ctgcctgcag tcagcaactt ggaatattca gacttcagac 240 

cagcatcaca gattataacc ctccgtaaat catctgcatc ccagctccca tcaaaagcca 300 

gcctgaagga cccatggaca cgtgactcca gtgttctcaa caacatctta gatcaagttg 360 

gtttgcacaa catttgcatc tacttgggac aaagcaagaa 400 
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aatgcaaaag 
tggctggaag 
tctggaagac 
tgaagctgtg 
cgtcaagacg 



gctggaagac 
aaactgaagg 
aaagatggga 
caagcaatat 
gatgagaggg 



ttggaagcac 
aagtatttag 
aaagtcgtgg 
ctatgtttaa 
ctttaccaaa 



agtacttgta 
tatggctggt 
aataggcatt 
tggccagttg 
gggagacttt 



gcaaatctgg 
gtggtggtcc 
gtgacttttg 
ctgtttgata 
tttcctcctg 



attataaagt 
gagcagacat 
aacagtccat 
gaccgatgca 
aacgccacag 



<210> 151 
<211> 3275 
<212> DNA 
<213> Homo sapien 



<400 
cttaagtgga 
gtttgaggaa 
tctgctatcc 
gaaaagtgga 
gctacataat 
tctactaaaa 
gaagaaaaag 
gcacgtacaa 
acttgactac 
acaaacactt 
cagttcccaa 
cagagaaaaa 
aatttgccca 
tagattattc 
caaatctccc 
agtcctttaa 
ccttagaaca 
agaagcagga 
aatccaaagc 
cagttcagct 
ccatgcagag 
attcaaaaca 
ctttaacatc 
taccaaatga 
ctgtgcatca 
aaaaactgca 
ttcttgactc 
caggtagccc 
agccgttaca 
aagaatcccc 
caccccagtg 
cagcaaacta 
cagcacagac 
ttagaggatg 
ataaaggttc 
tgcagttcca 
agtgttataa 
gtgattcttc 
ctggacaagg 
ccaccatact 
cagccagaac 
ttctgaacaa 



> 151 

tcctgcatca 
gcaagttgga 
agtatgttgg 
gagcatctta 
ttggaatttg 
gcgcaaaaga 
cttcgaacta 
aaagacttca 
ctcattaagt 
gaaggatcta 
aaatgccaag 
aacacaatta 
gccagagata 
aaacaaacaa 
aaaacgttgg 
gt cc tgggag 
gaggaaacaa 
gacccccaaa 
agggtatgtc 
gcagaaagaa 
cgaacagaac 
gccagagact 
acagtcacag 
ccagctgctg 
gcctgtaggt 
ggatctgatg 
tgacaaacct 
cgtagcatct 
ggtatttaac 
ctattcacct 
ccaactgcca 
tcatcctgac 
gaatgtgttt 
tactcgtggt 
tgatacttat 
agctagagag 
gcgaggaggg 
tcaggtgagc 
agactcccgt 
gccagtacac 
ctctaatctg 
cctaggagaa 



ggagggagca 
cccgcactcc 
ctgaccacag 
atccagacca 
ccaaggagct 
aggcccagag 
tacttcaagt 
aagggggtct 
tttcaaaact 
ctgtctaaat 
gaaaaggaag 
tcgaagactg 
caaccacaag 
ggcgaagagc 
gatatgctta 
gctcctggta 
gacacctcaa 
tccaagccat 
caagaggaac 
caagatccaa 
accaccaagt 
ccaaaatcct 



atttctccaa 
cccaggaagt 
tcttcctcta 
actcagattc 
tcaagtgcaa 
aaagaacaaa 
gttaatgcac 
ggctacaatc 
tctatacatg 
ggaactattc 
cccagaccta 
gggagattaa 
agaggactcc 
tattctggag 
acacctggcg 
agcccagaaa 
agcatgaccc 
gtctaccctc 
gcccccggaa 
acctccgacc 



gacaccggag 
agcctgtgga 
gctcaaactg 
gttggaagct 
"fccaaaaaacc 
aagggagcac 
ccagtatgta 
gaatggcgca 
gacctgccct 
tgctgaactc 
taccactgga 
aatctgtcaa 
agttccttaa 
aaccccggga 
ctgaaccaga 
agcaccagga 
aactcaggtc 
ctcctagcca 
aaaagaaaca 
agaagcaaac 
catggaccac 
gggaaaacaa 
agtcctgggg 
tgaacacaga 
cccttccgaa 
aaggaacttg 
Ctccaacgtc 
atctgtccag 
ctctgcctcc 
aaagttttac 
tagaacaaac 
aagtaagcaa 
ctcagccatt 
caaccaattc 
cttcaatctc 
caccccattc 
gtccacgagc 
gagacaacga 
ctgtggatgt 
tgcctcagca 
ctttagacca 
cccagcttgg 



aaagaaaaac 
gatgaaccta 
gaggattata 
gtagagaaat 
tcttctgggt 
atgctaaaac 
ttgcagaacc 
gtgtatttgc 
gaaagaaatg 
aggctatttt 
ggaagaaatg 
agagtcagag 
cagacgctat 
agcagattat 
tggtcaagag 
ggtatccaag 
tactctgccg 
gtggaagcaa 
ggagacacca 
tccaaagtct 
tcccatgtgt 
tgctgagagt 
agtagctaca 
acccaaagac 
ggatccagta 
taactttatg 
acaaccgcct 
tcaaagtgat 
acgaaaagaa 
cacagcaagt 
tgtccattct 
tggcagcctt 
tgtcaatagc 
ctatcggtcc 
caatggaaac 
ccaaagggat 
aaattcgaga 
aacctttaac 



gccagtgaca 
gatgcgagtt 
acctattgtg 
tagatttaat 



aagttgtgct 
ggactgtgat 
aggatcgcct 
atgaagaagt 
tgagcctaga 
ttgaggctga 
tgacacagga 
cttcaaaaga 
aaagtctgag 
gaaagtatcc 
ctaatacaat 
tctctaatgg 
atgacagaag 
gctagaaaac 
aagaaacagg 
cctgcagttt 
gaagagcaga 
gatacaccta 
aagctgtggc 
tggacacctt 
gaagaacagg 
caaaaacact 
gcaagcccca 
gtgcctaagc 
ttgaggaaag 
caagagtctg 
tcagctactc 
tttejptcaag 
caagaaacaa 
acacaaacac 
caagagactg 
gccttttacc 
cggggatctg 
cctggtggtt 
tatagccagc 
aatttccagc 
gcagggtgga 
agtggtgact 
aatccagcag 
gccttctcag 
tttgatcttc 
tgcccagtga 
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$60 
720 
780 
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aggatgatga aaatgacccc tggttaatta aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2160 

aaaaaaaaaa aaactcgag 2179 

<210> 153 
<211> 2109 
<212> DNA 
<213> Homo sapien 

<400> 153 

cagagagccc caggcatcga ggagaaggcg gcggagaatg gggccctggg gtcccccgag 60 

agagaagaga aagtgctgga gaatggggag ctgacacccc caaggaggga ggagaaagcg 120 

ctggagaatg gggagctgag gtccccagag gccggggaga aggtgctggt gaatgggggc 180 

ctgacacccc caaagagcga ggacaaggtg tcagagaatg ggggcctgag attccccagg 240 

aacacggaga ggccaccaga gactgggcct tggagagccc cagggccctg ggagaagacg 300 

cccgagagtt ggggtccagc ccccacgatc ggggagccag ccccagagac ctctctggag 360 

agagcccctg cacccagcgc agtggtctcc tcccggaacg gcggggagac agcccctggc 420 

ccccttggcc cagcccccaa gaacgggacg ctggaacccg ggaccgagag gagagccccc 480 

gagactgggg gggcgccgag agccccaggg gctgggaggc tggacctcgg gagtgggggc 540 

cgagccccag tgggcacggg gacggccccc ggcggcggcc ccggaagcgg cgtggacgca 600 

aaggccggat gggtagacaa cacgaggccg cagccaccgc cgccaccgct gccaccgcca 660 

ccggaggcac agccgaggag gctggagcca gcgcccccga gagccaggcc ggaggtggcc 720 

cccgagggag agcccggggc cccagacagc agggccggcg gagacacggc actcagcgga 780 

gacggggacc cccccaagcc cgagaggaag ggccccgaga tgccacgact attcttggac 840 

ttgggacccc ctcaggggaa cagcgagcag accaaagcca ggctctcccg gctctcgctg 900 

gcgctgccgc cgctcacgct cacgccattc ccggggccgg gcccgcggcg gcccccgtgg 960 

gagggcgcgg acgccggggc ggctggcggg gaggccggcg gggcgggagc gccggggccg 1020 

gcggaggagg acggggagga cgaggacgag gacgaggagg aggacgagga ggcggcggcg 1080 

ccgggcgcgg cggcggggcc gcggggcccc gggagggcgc gagcagcccc ggtgcccgtc 1140 

gtggtgagca gcgccgacgc ggacgcggcc cgcccgctgc gggggctgct caagcctccg 1200 

cgcggggccg acgagccaga ggacagcgag ctggagagga agcgcaagat ggtctccttc 1260 

cacggggacg tgaccgtcta cctcttcgac caggagacgc caaccaacga gctgagcgtc 1320 

caggcccccc ccgaggggga cacggacccg tcaacgcctc cagcgccccc gacacctccc 1380 

caccccgcca cccccggaga tgggtttccc agcaacgaca gcggctttgg aggcagtttc 1440 

gagtgggcgg aggatttccc cctcctcccc cccccaggcc ccccgctgtg cctctcccgc 1500 

ttctccgtct cgcccgcgct ggagaccccg gggccacccg cccgggcccc cgacgcccgg 1560 

cccgcaggcc ccgtggagaa ttgattcccc gaagacccga ccccgctgca ccctcagaag 1620 

aggggttgag aatggaatcc tctgtggatg acggcgccac tgccaccacc gcagacgccg 1680 

cctctgggga ggcccccgag gctgggccct ccccctccca ctcccctacc atgtgccaaa 1740 

cgggaggccc cgggcccccg cccccccagc cccccagatg gctcccctga cccccctgac 1800 

cccctcggag ccaaatgagg caggaatccc cccgcccctc catagagagc cgcctttctc 1860 

ggaactgaac tgaactcttt tgggcctgga gcccctcgac acagcggagg tcccccctca 1920 

cccactcctg gcccaagaca ggggccgcag gcttcgggga cccggacccc ccafctcgcg 1980 

tctccccttc ccctccccag cccggcccct ggaggggcct ctggttcaaa cctfccgcgtg 2040 

gcattttcac attatttaaa aaagacaaaa acaacttctt ggaggaaaaa aaaaaaaaaa 2100 

aaactcgag 2109 



<210> 154 
<211> 1411 
<212> DNA 
<213> homo sapien 



<400> 154 

gaattcggca ccaggggaga tgaggaagtt cgatgttcct agcatggagt ctacccttaa 60 

ccagccagcc atgctagaga cgttatactc agatccacat taccgagccc atttccccaa 120 

cccaagacct gatacaaata aggatgtata caaagtattg ccagaatcca agaaggcacc 180 
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tcaaatatct gagtactaat 
tgcagaatga gaatcactcc 
tctctatgca gaaggaaata 
gcagtgctaa taatggtttt 



tgcctggggt atttaaaaaa aaaaaaaaaa aaaaaaaaag 60 

ttcctgaaaa gtatgttccg atagatgaac agatcattaa 120 

taaaataggt aatggtaaaa attaaattga caattacctc 180 

tcacctatat gacatcatca tcatctattg atacttgctg 240 

aacgccaatt tgtaagaa 278 
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<210> 165 
<211> 503 
<212> DNA 
<213> homo sapien 

<400> 165 

gaattcggca ccaggaacgc tcggtgagag gcggaggagc ggtaactacc ccggttgcgc 60 

acagctcggc gctccttccc gctccctcac acaccggcct cagcccgcac cggcagtaga 120 

agatggtgaa agaaacaact tactacgatg ttttgggggt caaacccaat gctactcagg 180 

aagaattgaa aaaggcttat aggaaactgg ccttgaagta ccatcctgat aagaacccaa 240 

atgaaggaga gaagtttaaa cagatttctc aagcttacga agttctctct gatgcaaaga 300 

aaagggaatt atatgacaaa ggaggagaac aggcaattaa agagggtgga gcaggtggcg 360 

gttttggctc ccccatggac atctttgata tgttttttgg aggaggagga aggacgcaga 420 

gagaaaggag aggtaaaaat gttgtacatc agctctcagt aaccctagaa gacttatata 480 

atggtgcaac aagaaaactg get 503 

<2iO> 166 
<211> 893 
<212> DNA 
<213> homo sapien 

<400> 166 

gaattcggca cgagaggaac ttctcttgac gagaagagag accaaggagg ccaagcaggg 60 

gctgggccag aggtgecaac atggggaaac tgaggctegg cteggaaggg tgagagtgag 120 

actacatctc aaaaaaaaaa aaaaaaaaaa aaaagaaaga aaagaaaaga aaaaagaaag 180 

aacggaagta gttgtaggta gtggtatggt ggtatgagtc tgttttctgt tacttataac 240 

aacaacaaca acaaaaaacg ctgaaactgg gtaatttata aagaaaagga aaaaaagcag 300 

aaaaaaatca ggaagaagag aaaggaaaag aagacaaata aatgaaattt atgtattaca 360 

gttctgaagg ctgagacatc ccaggtcaag ggtccacact tggegaggge tttcttgctg 420 

gtggagactc tttgtggagt cctgggacag tgcagaagga tcacgcctcc ctaccgctcc 480 

aagcccagcc ctcagccatg gcatgccccc tggatcaggc cattggcctc ctcgtggcca 540 

tcttccacaa gtactccggc agggagggtg acaagcacac cctgagcaag aaggagctga 600 

aggagctgat ccagaaggag ctcaccattg gctcgaagct geaggatget gaaattgcaa 660 

ggctgatgga agacttggac eggaacaagg accaggaggt gaacttccag gagtatgtca 720 

ccttcctggg ggccttggct ttgatctaca atgaagcect caagggctga aaataaatag 780 

ggaagatgga gacaccctct gggggtcctc tctgagtcaa atccagtggt gggtaattgt 840 

acaataaatt ttttttggtc aaatttaaaa aaaaaaaaaa aaaaaaactc gag 893 

<210> 167 
<211> 549 
<212> DNA 
<213> homo sapien 

<400> 167 

gaattcggca cgagcccaga tcccgaggtc cgacagcgcc cggcccagat ccccacgcct 60 

gecaggagea agecgagage cagccggccg gcgcactccg actccgagca gtctctgtcc 120 

ttcgacccga gccccgcgcc etttceggga cccctgcccc gcgggcagcg ctgccaacct 180 

gccggccatg gagaccccgt cccagcggcg cgccacccgc ageggggege aggccagctc 240 

cactccgctg tcgcccaccc gcatcacccg getgeaggag aaggaggacc tgeaggaget 300 

caatgatege ttggcggtct acatcgaccg tgtgcgctcg ctggaaacgg agaaegcagg 360 

gctgcgcctt cgcatcaccg agtctgaaga ggtggtcagc cgcgaggtgt ccggcatcaa 420 

ggccgcctac gaggecgage teggggatge ccgcaagacc cttgactcag tagecaagga 480 

gcgcgcccgc ctgcagctgg agctgagcaa agtgcgtgaa gagtttaagg agctgaaagc 540 

gegcaatae 549 
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<210> 171 
<211> 547 
<212> DNA 
<213> homo sapien 



<400> 171 

gaattcggca ccagcgggat ttgggtcgca gttcttgttt gtggattgct gtgatcgtca 60 

cttgacaatg cagatcttcg tgaagactct gactggtaag accatcaccc tcgaggttga 120 

gcccagtgac accatcgaga atgtcaaggc aaagatccaa gataaggaag gcatccctcc 180 

tgaccagcag aggctgatct ttgctggaaa acagctggaa gatgggcgca ccctgtctga 240 

ctacaacatc cagaaagagt ccaccctgca cctggtgccc cgtctcagag gtgggatgca 300 

aatcttcgtg aagacactca ctggcaagac catcaccctt gaggtcgagc ccagtgacac 360 

catcgagaac gtcaaagcaa agatccagga caaggaaggc attcctcctg accagcagag 420 

gttgatcttc gccggaaagc agctggaaga tgggcgcacc ctgtctgact acaacatcca 480 

gaaagagtct accctgcacc tggtgctccg tctcagaggt gggatgcaga tcttcgtgaa 540 

gaccctg 547 

<210> 172 
<211> 608 
<212> DNA 
<213> homo sapien 



<400> 172 

gaattcggca ccagagactt ctccctctga ggcctgcgca cccctcctca tcagcctgtc 60 

caccctcatc tacaatggtg ccctgccatg tcagtgcaac cctcaaggtt cactgagttc 120 

tgagtgcaac cctcatggtg gtcagtgcct gtgcaagcct ggagtggttg ggcgccgctg 180 

tgacctctgt gcccctggct actatggctt tggccccaca ggctgtcaag gcgcttgcct 240 

gggctgccgt gatcacacag ggggtgagca ctgtgaaagg tgcattgctg gtttccacgg 300 

ggacccacgg ctgccatatg ggggccagtg ccggccctgt ccctgtcctg aaggccctgg 360 

gagccaacgg cactttgcta cttcttgcca ccaggatgaa tattcccagc agattgtgtg 420 

ccactgccgg gcaggctata cggggctgcg atgtgaagct tgtgcccctg ggcactttgg 480 

ggacccatca aggccaggtg gccggtgcca actgtgtgag tgcagtggga acattgaccc 540 

aatggatcct gatgcctgtg acccccacac ggggcaatgc ctgcgctgtt tacaccacac 600 

agagggtc 6oe 

<210> 173 
<211> 543 
<212> DNA 
<213> homo sapien 



<400> 173 

gaattcggca ccagagatca tccgccagca gggtctggcc tcctacgact acgtpcgccg 60 

ccgcctcacg gctgaggacc tgttcgaggc tcggatcatc tctctcgaga cctacaacct 120 

.gctccgggag ggcaccagga gcctccgtga ggctctcgag gcggagtccg cctggtgcta 180 

cctctatggc acgggctccg tggctggtgt ctacctgccc ggttccaggc agacactgag 240 

catctaccag gctctcaaga aagggctgct gagtgccgag gtggcccgcc tgctgctgga 300 

ggcacaggca gccacaggct tcctgctgga cccggtgaag ggggaacggc tgactgtgga 360 

tgaagctgtg cggaagggcc tcgtggggcc cgaactgcac gaccgcctgc tctcggctga 420 

gcgggcggtc accggctacc gtgaccccta caccgagcag accatctcgc tcttccaggc 480 

catgaagaag gaactgatcc ctactgagga ggccctgcgg ctgtggatgc ccagctggcc 540 



<210> 174 
<211> 548 
<212> DNA 
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gaactcaagc tcttctccac agaggaggac agagcagaca gcagagacca tggagtctcc X20 

ctcggcccct ccccacagat ggtgcatccc ctggcagagg ctcctgctca cagcctcact 180 

tctaaccttc tggaacccgc ccaccactgc caagctcact attgaatcca cgccgttcaa 240 

tgtcgcagag gggaaggagg tgcttctact tgtccacaat ctgccccagc atctttttgg 300 

ctacagctgg tacaaaggtg aaagagtgga tggcaaccgt caaattatag gatatgtaat 360 

aggaactcaa caagctaccc cagggcc 387 



<210> 17B 
<211> 440 
<212> DNA 
<213> homo sapien 



<400> 178 

gaattcggca cgaggagaag cagaaaaaca aggaatttag ccagacttta gaaaatgaga 60 

aaaatacctt actgagtcag atatcaacaa aggatggtga actaaaaatg cttcaggagg 12 0 
aagtaaccaa aatgaacctg ttaaatcagc aaatccaaga agaactctct agagttacca 



<210> 179 
<2ll> 443 
<212> DNA 
<213> homo sapien 



180 



aactaaagga gacagcagaa gaagagaaag atgatttgga agagaggctt atgaatcaat 240 



300 



tagcagaact taatggaagc attgggaatt actgtcagga tgtcacagat gcccaaataa 

aaaatgagct attggaatct gaaatgaaga accttaaaaa gtgtgtgagt gaatcggaag 360 

aagaaaagca gcagttagtc aaggaaaaaa ctaaggtgga atcagaaata cgaaaggaat 420 

atttggagaa aatacaaggt 440 



<400> 179 

gaattcggca ccagcggggg gctacggcgg cggctacggc ggcgtcctga ccgcgtccga 60 

cgggctgctg gcgggcaacg agaagctaac catgcagaac ctcaacgacc gcctggcctc 120 

ctacctggac aaggtgcgcg ccctggaggc ggccaacggc gagctagagg tgaagatccg 180 

cgactggtac cagaagcagg ggcctgggcc ctcccgcgac tacagccact actacacgac 240 

catccaggac ctgcgggaca agattcttgg tgccaccatt gagaactcca ggattgtcct 300 

gcagatcgac aacgcccgtc tggctgcaga tgacttccga accaagtttg agacggaaca 360 

ggctctgcgc atgagcgtgg aggccgacat caacggcctg cgcagggtgc tggacgagct 420 

gaccctggcc aggaccgacc tgg 443 

<210> 180 
<211> 403 
<212> DNA 
<213> homo sapien 

>, 

<400> 180 

gaattcggca cgaggttatg agagtcgact tcaatgttcc tatgaagaac aaccagataa 60 
caaacaacca gaggattaag gctgctgtcc caagcatcaa attctgcttg gacaatggag 120 
ccaagtcggt agtccttatg agccacctag gccggcctga tggtgtgccc atgcctgaca 180 
agtactcctt agagccagtt gctgtagaac tcagatctct gctgggcaag gatgttctgt 240 
tcttgaagga ctgtgtaggc ccagaagtgg agaaagcctg tgccaaccca gctgctgggt 300 
ctgtcatcct gctggagaac ctccgctttc atgcggagga agaagggaag ggaaaagatg 360 
cttctgggaa caaggttaaa gccgagccag ccaaaataga age 403 

<210> 181 
<211> 493 
<212> DNA 
<213> homo sapien 
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Lys Met Glu Glu Glu Ser Gly Ala Pro Cys Val Pro Ser Gly Asn Gly 

20 25 30 

Ala Pro Gly Pro Lys Gly Glu Glu Arg Pro Thr Gin Asn Glu Lys Arg 

35 40 45 

Lys Glu Lys Asn lie Lys Arg Gly Gly Asn Arg Phe Glu Pro Tyr Ser 

50 55 go 

Asn Pro Thr Lys Arg Tyr Arg Ala Phe He Thr Asn He Pro Phe Asp 
65 70 75 80 

Val Lys Trp Gin Ser Leu Lys Asp Leu Val Lys Glu Lys Val Gly Glu 

85 90 95 

Val Thr Tyr Val Glu Leu Leu Met Asp Ala Glu Gly Lys Ser Arg Gly 
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Cys Ala Val Val Glu Phe Lys Met Glu Glu Ser Met Lys Lys Ala Ala 

US 120 125 
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<212> PRT 
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<400> 184 

Leu Ser Gly Ser Cys He Arg Arg Glu Gin Thr Pro Glu Lys Glu Lys 
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Gin Val Val Leu Phe Glu Glu Ala Ser Trp Thr Cys Thr Pro Ala Cys 

20 25 30 
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Met Gin Glu Ser Val Leu Asp Phe Asp Lys Pro Ser Ser Ala lie Pro 

340 345 350 

Thr Ser Gin Pro Pro Ser Ala Thr Pro Gly S r Pro Val Ala Ser Lys 

355 360 365 

Glu Gin Asn Leu Ser Ser Gin Ser Asp Phe Leu Gin Glu Pro Leu Gin 

370 375 380 

Val Phe Asn Val Asn Ala Pro Leu Pro Pro Arg Lys Glu Gin Glu lie 
385 390 395 400 

Lys Glu Ser Pro Tyr Ser Pro Gly Tyr Asn Gin Ser Phe Thr Thr Ala 

405 410 415 

Ser Thr Gin Thr Pro Pro Gin Cys Gin Leu Pro Ser lie His Val Glu 

420 425 430 

Gin Thr Val His Ser Gin Glu Thr Ala Ala Asn Tyr His Pro Asp Gly 

435 440 445 

Thr He Gin Val Ser Asn Gly Ser Leu Ala Phe Tyr Pro Ala Gin Thr 

450 455 460 

Asn Val Phe Pro Arg Pro Thr Gin Pro Phe Val Asn Ser Arg Gly Ser 
465 470 475 480 

Val Arg Gly Cys Thr Arg Gly Gly Arg Leu He Thr Asn Ser Tyr Arg 

485 490 495 

Ser Pro Gly Gly Tyr Lys Gly Phe Asp Thr Tyr Arg Gly Leu Pro Ser 

500 505 510 

He Ser Asn Gly Asn Tyr Ser Gin Leu Gin Phe Gin Ala Arg Glu Tyr 

515 520 525 

Ser Gly Ala Pro Tyr Ser Gin Arg Asp Asn Phe Gin Gin Cys Tyr Lys 

530 535 540 

Arg Gly Gly Thr Ser Gly Gly Pro Arg Ala Asn Ser Arg Ala Gly Trp 
545 550 555 560 

Ser Asp Ser Ser Gin Val Ser Ser Pro Glu Arg Asp Asn Glu Thr Phe 

565 570 575 

Asn Ser Gly Asp Ser Gly Gin Gly Asp Ser Arg Ser Met Thr Pro Val 

580 585 590 

Asp Val Pro Val Thr Asn Pro Ala Ala Thr He Leu Pro Val His Val 

595 600 605 

Tyr Pro Leu Pro Gin Gin Met Arg Val Ala Phe Ser Ala Ala Arg Thr 

610 615 620 

Ser Asn Leu Ala Pro Gly Thr Leu Asp Gin Pro lie Val Phe Asp Leu 
625 630 635 640 

Leu Leu Asn Asn Leu Gly Glu Thr Phe Asp Leu Gin Leu Gly Arg Phe 

645 650 655 

Asn Cys Pro Val Asn Gly Thr Tyr Val Phe He Phe His Met Leu Lys 

660 665 670 u 

Leu Ala Val Asn Val Pro Leu Tyr Val Asn Leu Met Lys Asn Glu Glu 

675 680 685 

Val Leu Val Ser Ala Tyr Ala Asn Asp Gly Ala Pro Asp His Glu Thr 

690 695 700 

Ala Ser Asn His Ala He Leu Gin Leu Phe Gin Gly Asp Gin He Trp 
705 710 715 720 

Leu Arg Leu His Arg Gly Ala He Tyr Gly Ser Ser Trp Lys Tyr Ser 

725 730 735 

Thr Phe Ser Gly Tyr Leu Leu Tyr Gin Asp 
740 745 
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JNSOOCID: <WO 9938973A2 I > 



' I OVU.OtW.OD \JtWV MJKAJUOIX 



Boy usv saw oAx btv aaw usv 6ov oa d n X o aa S b X y A X d oqx b X y ass 
00 > , S6E 06C S8e 

BTY oAx tea tea Boy b X y sAi oad nai sAi usv uto nai n T o nai IBA 

08E SAE O-E 

BTV nai Aid oqx sAi aqx oa d sAi aa S ja S A T 0 TBA oa d sAo nai usv 

S9E 09E SSE 

sAi btv sAi sth sAd n T 0 dsv aqd tea ail T B A *TD dsv aqd dsv dsv 

0SE S*E o*E 

*T0 sAo dox sth nai nai u X o sAi nai Boy oqx sAi oAx sAi Ato Aid 

SEE OEE SZE 

aas UTO aas n T o A X 0 ©TI nai aa S aa S oAx oqx btv aqd a X I tea A T o 
°ZZ STE OTE soe 

sAi sAi tba ass Aio usv s T H sAi aas aa S an sAi A X o oAx sAi aq d 

, 00E S6Z 062 

sAi usv nai aas sth tba nai 3TI usv sAi btv Ato a X I dsv Boy nai 

582 082 SLZ 

dsv 6ov n X o btv dsv oAx sAi nai dsv usv aas tba aas aqd dax nai 

0-Z S92 092 

btv 6jcv sAi Bjv aas nai nai oAx usv n X o oAx aTI ail *T0 btv an 

SS2 0S2 s*2 

aqx 6jv Ats sAi Ato Tba Atd btv Ato dsv ATO aTI nai aqd Ato btv 

V Z a t SZZ 0£ * S22 

Bav dsv Ats usv c«d nai aqd aqj, n T s sth u T 0 uto btv btv oAx jqj, 

ST2 0T2 
aTI btv nTO nai uto nai btv aas nai dox Ato usv dsv aTI aqx nTO 

502 002 S6T 

nTO aa S aTI aa S aqx sAi oAx dax X ba dsv oa d oa d aqx tba aa S aa S 

06 T S8T 08T 

nai aas aas aqx n T o tba tba b T v dsv oad st H 6av nai A T9 aTI sAi 

S-T. on S9T 

nai sAi a T i oa d saw oAx n T 0 btv oAx oqx n T 9 btv st H A T o saw n T o 
09X SST OSI S *T 

nTD n X o dsv n X o n T o n X o oad n T o dsv dsv n T 0 sAi X b A tea oa d tba 

°" SET OET 

sAi qaw oqx oad aas aqd aas Bov saw sAi saw dsv usv aTI dox saw 

S2T 02T SIT 

6ov btv Ato nTO sAi usv aa S aa S nTO sAi sAi T ba aqx Ato usv aa S 

^ 0" -SOT 00T 

TBA dsv aqx btv btv aqx btv tba oad uto btv 3TI usv b T v oa d oad 

S6 06 S8 

sai nai sAi saw nai nTO usv nai aas usv usv sAi nai nai dsv sAi 
08 S- 0L S9 

nai uto tba uto dsv sAi aa S oad btv aas aqx saw btv usv 6av tba 

09 SS OS 

aqx oad btv aa S Tba aa S oa d Bav aqx aa S btv aqx aqx u T 9 aTI aqd 

S* o* SE 

SAi aqx nai oqx a T I aqx u T S Bav usv aqx aqx TBA oad oa d aqx sAi 

OE S2 02 

aqx saw X ba 3TI oqx aas Ato nai oad oad nai str usv aTI u X Q usv 

SI 01 st 

nai tba aqd oqx oqx aqx aas oad oad u X 0 Bav tba usv nai nai btv 

981 <00V> 

uaTdBs ouioh <ET2> 
XHd <2T2> 



zmo/66sn/iDd 



£6 



CI68C/66 0M 



WO 99/38973 PCT/US99/01642 

94 



405 410 415 

Leu Gly lie Trp Gly Glu Gly Thr Pro Phe Arg Glu Phe Ser Asp Phe 

420 425 430 

He Gin Ala Val Glu Arg Arg Gly Val Gly Ala Met Glu He Val Ala 

435 440 445 

Met Asp Met Lys Leu Arg Gly Met Tyr lie Ala Arg Gin Leu Ser Phe 

450 455 460 

Thr Gly Val Thr Phe Lys He Glu Glu Val Leu Leu Ser Gin Ser Tyr 
465 470 475 480 

Val Lys Met Tyr Asn Lys Ala Val Lys Leu Trp Val He Ala Arg Glu 

485 490 495 

Arg Phe Gin Gin Ala Ala Asp Leu He Asp Ala Glu Gin Arg Met Lys 

500 505 510 

Lys Ser Met Trp Gly Gin Phe Trp Ser Ala His Gin Arg Phe Phe Lys 

515 520 525 

Tyr Leu Cys He Ala Ser Lys Val Lys Arg Val Val Gin Leu Ala Arg 

530 535 540 

Glu Glu He Lys Asn Gly Lys Cys VaJ. Val He Gly Leu Gin Ser Thr 
545 550 555 560 

Gly Glu Ala Arg Thr Leu Glu Ala Leu Glu Glu Gly Gly Gly Glu Leu 

565 570 575 

Asn Asp Phe Val Ser Thr Ala Lys Gly Val Leu Gin Ser Leu He Glu 
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Lys His Phe Pro Ala Pro Asp Arg Lys Lys Leu Tyr Ser Leu Leu Gly 

595 600 605 

He Asp Leu Thr Ala Pro Ser Asn Asn Ser Ser Pro Arg Asp Ser Pro 

610 615 620 

Cys Lys Glu Asn Lys He Lys Lys Arg Lys Gly Glu Glu He Thr Arg 
625 630 635 640 

Glu Ala Lys Lys Ala Arg Lys Val Gly Gly Leu Thr Gly Ser Ser Ser 

645 650 655 

Asp Asp Ser Gly Ser Glu Ser Asp Ala Ser Asp Asn Glu Glu Ser Asp 

660 665 670 

Tyr Glu Ser Ser Lys Asn Met Ser Ser Gly Asp Asp Asp Asp Phe Asn 

675 680 685 

Pro Phe Leu Asp Glu Ser Asn Glu Asp Asp Glu Asn Asp Pro Trp Leu 
690 695 700 

lie 
705 

<210> 187 
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<212> PRT 
<213> Homo sapien 
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Glu Ser Pro Arg His Arg Gly Glu Gly Gly Gly Glu Trp Gly Pro Gly 

15 10 15 

Val Pro Arg Glu Arg Arg Glu Ser Ala Gly Glu Trp Gly Ala Asp Thr 

20 25 30 

Pro Lys Glu Gly Gly Glu Ser Ala Gly Glu Trp Gly Ala Glu Val Pro 

35 40 45 

Arg Gly Arg Gly Glu Gly Ala Gly Glu Trp Gly Pro Asp Thr Pro Lys 

50 55 60 

Glu Arg Gly Gin Gly Val Arg Glu Trp Gly Pro Glu He Pro Gin Glu 
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Arg Pro Gly Pro Arg Arg Pro Ala Arg Arg Pro Arg Gly Glu Leu lie 

515 520 525 

Pro Arg Arg Pro Asp Pro Ala Ala Pro Ser Glu Glu Gly Leu Arg Met 

530 535 540 

Glu Ser Ser Val Asp Asp Gly Ala Thr Ala Thr Thr Ala Asp Ala Ala 
545 550 555 560 

Ser Gly Glu Ala Pro Glu Ala Gly Pro Ser Pro Ser His Ser Pro Thr 

565 570 575 

Met Cys Gin Thr Gly Gly Pro Gly Pro Pro Pro Pro Gin Pro Pro Arg 
580 585 590 

Trp Leu Pro 
595 
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<212> PRT 
<213> Homo sapien 

<400> 188 

Glu Met Arg Lys Phe Asp Val Pro Ser Met Glu Ser Thr Leu Asn Gin 

15 10 15 

Pro Ala Met Leu Glu Thr Leu Tyr Ser Asp Pro His Tyr Arg Ala His 

20 25 30 

Phe Pro Asn Pro Arg Pro Asp Thr Asn Lys Asp Val Tyr Lys Val Leu 

35 40 45 

Pro Glu Ser Lys Lys Ala Pro Gly Ser Gly Ala Val Phe Glu Arg Asn 

50 55 60 

Gly Pro His Ala Ser Ser Ser Gly Val Leu Pro Leu Gly Leu Gin Pro 
65 70 75 80 

Ala Pro Gly Leu Ser Lys Ser Leu Ser Ser Gin Val Trp Gin Pro Ser 

85 90 95 

Pro Asp Pro Trp His Pro Gly Glu Gin Ser Cys Glu Leu Ser Thr Cys 

100 105 no 

Arg Gin Gin Leu Glu Leu lie Arg Leu Gin Met Glu Gin Met Gin Leu 

115 120 125 

Gin Asn Gly Ala Met Cys His His Pro Ala Ala Phe Ala Pro Leu Leu 

130 135 140 

Pro Thr Leu Glu Pro Ala Gin Trp Leu Ser He Leu Asn Ser Asn Glu 
145 150 155 160 

His Leu Leu Lys Glu Lys Glu Leu Leu He Asp Lys Gin Arg Lys His 
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He Ser Gin Leu Glu Gin Lys Val Arg Glu Ser Glu Leu Gin VaJ. His 
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Ser Ala Leu Leu Gly Arg Pro Ala Pro Phe Gly Asp Val Cys Leu Leu 
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Arg Leu Gin Glu Leu Gin Arg Glu Asn Thr Phe Leu Arg Ala Gin Phe 

210 215 220 

Ala Gin Lys Thr Glu Ala Leu Ser Lys Glu Lys Met Glu Leu Glu Lys 
225 230 235 240 

Lys Leu Ser Ala Ser Glu Val Glu He Gin Leu He Arg Glu Ser Leu 

245 250 . 255 

Lys Val Thr Leu Gin Lys His Ser Glu Glu Gly Lys Lys Gin Glu Glu 
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Arg Val Lys Gly Arg Asp Lys His He Asn Asn Leu Lys Lys Lys Cys 
275 280 285 
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He Val Leu Pro His Lys Glu Leu Ser Arg Ser Phe Thr Asn Gin He 

130 135 140 

He Leu 
145 

<210> 191 
<211> 704 
<212> PRT 
<21.3> Homo sapien 

<400> 191 

Glu Gly Gly Cys Ala Ala Gly Arg Gly Arg Glu Leu Glu Pro Glu Leu 

15 10 15 

Glu Pro Gly Pro Gly Pro Gly Ser Ala Leu Glu Pro Gly Glu Glu Phe 

20 25 30 

Glu He Val Asp Arg Ser Gin Leu Pro Gly Pro Gly Asp Leu Arg Ser 

35 40 45 

Ala Thr Arg Pro Arg Ala Ala Glu Gly Trp Ser Ala Pro He Leu Thr 

50 55 50 

-Leu Ala Arg Arg Ala Thr Gly Asn Leu Ser Ala Ser Cys Gly Ser Ala 
65 70 75 80 

Leu Arg Ala Ala Ala Gly Leu Gly Gly Gly Asp Ser Gly Asp Gly Thr 

85 90 95 

Ala Arg Ala Ala Ser Lys Cys Gin Met Met Glu Glu Arg Ala Asn Leu 

100 105 no 

Met His Met Met Lys Leu Ser He Lys Val Leu Leu Gin Ser Ala Leu 

115 120 125 

Ser Leu Gly Arg Ser Leu Asp Ala Asp His Ala Pro Leu Gin Gin Phe 

130 135 140 

Phe Val Val Met Glu His Cys Leu Lys His Gly Leu Lys Val Lys Lys 
I 45 150 155 160 

Ser Phe He Gly Gin Asn Lys Ser Phe Phe Gly Pro Leu Glu Leu Val 

165 170 175 

Glu Lys Leu Cys Pro Glu Ala Ser Asp He Ala Thr Ser Val Arg Asn 

180 185 190 t 

Leu Pro Glu Leu Lys Thr Ala Val Gly Arg Gly Arg Ala Trp Leu Tyr 

195 200 205 

Leu Ala Leu Met Gin Lys Lys Leu Ala Asp Tyr Leu Lys Val Leu He 

210 215 220 

Asp Asn Lys His Leu Leu Ser Glu Phe Tyr Glu Pro Glu Ala Leu Met 
225 230 235 240 

Met Glu Glu Glu Gly Met Val He Val Gly Leu Leu Val Gly Leu Asn 

245 250 255 

Val Leu Asp Ala Asn Leu Cys Leu Lys Gly Glu Asp Leu Asp Ser Gin 

260 265 270 

Val Gly Val lie Asp Phe Ser Leu Tyr Leu Lys Asp Val Gin Asp Leu 

275 280 285 

Asp Gly Gly Lys Glu His Glu Arg lie Thr Asp Val Leu Asp Gin Lys 
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<213> Homo sapien 
<400> 192 

Arg Ala Gly Ala Ser Ala Met Ala Leu Arg Lys Glu Leu Leu Lys Ser 

1 5 io 15 

He Trp Tyr Ala Phe Thr Ala Leu Asp Val Glu Lys Ser Gly Lys Val 

20 2S 30 

Ser Lys Ser Gin Leu Lys Val Leu Ser His Asn Leu Tyr Thr Val Leu 

35 40 45 

His He Pro His Asp Pro Val Ala Leu Glu Glu His Phe Arg Asp Asp 

50 55 60 

Asp Asp Gly Pro Val Ser Ser Gin Gly Tyr Met Pro Tyr Leu Asn Lys 
65 70 75 so 

Tyr He Leu Asp Lys Val Glu Glu Gly Ala Phe Val Lys Glu His Phe 

85 90 95 

Asp Glu Leu Cys Trp Thr Leu Thr Ala Lys Lys Asn Tyr Arg Ala Asp 

100 l.P-5 110 

Ser Asn Gly Asn Ser Met Leu Ser Asn Gin Asp Ala Phe Arg Leu Trp 

US 120 125 

Cys Leu Phe Asn Phe Leu Ser Glu Asp Lys Tyr Pro Leu He Met Val 

130 135 140 

Pro Asp Glu Val Glu Tyr Leu Leu Lys Lys Val Leu Ser Ser Met Ser 
T 145 150 iss . 160 

Leu Glu Val Ser Leu Gly Glu Leu Glu Glu Leu Leu Ala Gin Glu Ala 

165 170 i ?s 

Gin Val Ala Gin Thr Thr Gly Gly Leu Ser Val Trp Gin Phe Leu Glu 

180 185 190 

Leu Phe Asn Ser Gly Arg Cys Leu Arg Gly Val Gly Arg Asp Thr Leu 

195 200 205 

Ser Met Ala He His Glu Val Tyr Gin Glu Leu He Gin Asp Val Leu 

210 215 2 20 

Lys Gin Gly Tyr Leu Trp Lys Arg Gly His Leu Arg Arg Asn Trp Aia 
225 2 30 235 240 

Glu Arg Trp Phe Gin Leu Gin Pro Ser Cys Leu Cys Tyr Phe Gly Ser 

245 250 255 

Glu Glu Cys Lys Glu Lys Arg Gly He He Pro Leu Asp Ala His Cys 

260 265 2 7o 

Cys Val Glu Val Leu Pro Asp Arg Asp Gly Lys Arg Cys Met Phe Cys 

275 280 285 

Val Lys Thr Ala Thr Arg Thr Tyr Glu Met Ser Ala Ser Asp Thr Arg 

290 295 300 .. 

Gin Arg Gin Glu Trp Thr Ala Ala He Gin Met Ala He Arg Leu Gin 
I 0 , 5 310 315 320 

Ala Glu Gly Lys Thr Ser Leu His Lys Asp Leu 
325 330 

<210> 193 
<211> 475 
<212> PRT 
<213> Homo sapien 

<400> 193 

Lys Asn Ser Pro Leu Leu Ser Val Ser Ser Gin Thr He Thr Lys Glu 

1 5 io i 5 

Asn Asn Arg Asn Val His Leu Glu His Ser Glu Gin Asn Pro Gly Ser 
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Arg Asn Ser Pro Gly Leu Gly Ser Leu Val Ser 
465 470 475 

<210> 194 
<211> 241 
<212> PRT 
<213> Homo sapien 

<400> 194 

Met Ser Gly Glu Ser Ala Arg Ser Leu Gly Lys Gly Ser Ala Pro Pro 

15 10 is 

Gly Pro Val Pro Glu Gly Ser He Arg He Tyr Ser Met Arg Phe Cys 

20 25 30 

Pro Phe Ala Glu Arg Thr Arg Leu Val Leu Lys Ala Lys Gly He Arg 

35 40 45 

His Glu Val He Asn He Asn Leu Lys Asn Lys Pro Glu Trp Phe Phe 

50 55 60 

Lys Lys Asn Pro Phe Gly Leu Val Prp Val Leu Glu Asn Ser Gin Gly 
65 70 75 80 

Gin Leu He Tyr Glu Ser Ala He Thr Cys Glu Tyr Leu Asp Glu Ala 

85 90 95 

Tyr Pro Gly Lys Lys Leu Leu Pro Asp Asp Pro Tyr Glu Lys Ala Cys 

100 105 no 

Gin Lys Met He Leu Glu Leu Phe Ser Lys Val Pro Ser Leu Val Gly 

115 120 125 

Ser Phe lie Arg Ser Gin Asn Lys Glu Asp Tyr Ala Gly Leu Lys Glu 

130 135 140 

Glu Phe Arg Lys Glu Phe Thr Lys Leu Glu Glu Val Leu Thr Asn Lys 
145 150 155 160 

Lys Thr Thr Phe Phe Gly Gly Asn Ser He Ser Met lie Asp Tyr Leu 

165 170 175 

He Trp Pro Trp Phe Glu Arg Leu Glu Ala Met Lys Leu Asn Glu Cys 

180 185 190 

Val Asp His Thr Pro Lys Leu Lys Leu Trp Met Ala Ala Met Lys Glu 

195 200 205 

Asp Pro Thr Val Ser Ala Leu Leu Thr Ser Glu Lys Asp Trp Gin Gly 

210 215 220 

Phe Leu Glu Leu Tyr Leu Gin Asn Ser Pro Glu Ala Cys Asp Tyr Gly 
225 230 235 240 

Leu 
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<213> Homo sapien 

<400> 195 

Gin Thr Lys He Leu Glu Glu Asp Leu Glu Gin lie Lys Leu Ser Leu 

1 5 10 is 

Arg Glu Arg Gly Arg Glu Leu Thr Thr Gin Arg Gin Leu Met Gin Glu 

20 25 30 

Arg Ala Glu Glu Gly Lys Gly Pro Ser Lys Ala Gin Arg Gly Ser Leu 

35 40 45 

Glu His Met Lys Leu He Leu Arg Asp Lys Glu Lys Glu Val Glu Cys 
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Ser Lys Lys Val Ala Arg Tyr Leu His Gin 
130 135 

<210> 198 
<211> 100 
<212> PRT 
<213> Homo sapien 

<400> 198 

Met Gly Asp Val Lys Asn Phe Leu Tyr Ala Trp Cys Gly Lys Arg Lys 

15 10 is 

Met Thr Pro Ser Tyr Glu He Arg Ala Val Gly Asn Lys Asn Arg Gin 

20 25 30 

Lys Phe Met Cys Glu Val Gin Val Glu Gly Tyr Asn Tyr Thr Gly Met 

35 40 45 

Gly Asn Ser Thr Asn Lys Lys Asp Ala Gin Ser Asn Ala Ala Arg Asp 

50 55 60 

Phe Val Asn Tyr Leu Val Arg He Asn Glu He Lys Ser Glu Glu Val 
65 70 ~" 75 80 

Pro Ala Phe Gly Val Ala Ser Pro Pro Pro Leu Thr Asp Thr Pro Asp 
85 90 95 

Thr Thr Ala Asn 
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<400> 199 

Met Val Lys Glu Thr Thr Tyr Tyr Asp Val Leu Gly Val Lys Pro Asn 
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Ala Thr Gin Glu Glu Leu Lys Lys Ala Tyr Arg Lys Leu Ala Leu Lys 
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Tyr His Pro Asp Lys Asn Pro Asn Glu Gly Glu Lys Phe Lys Gin He 
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Ser Gin Ala Tyr Glu Val Leu Ser Asp Ala Lys Lys Arg Glu Leu Tyr 
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Asp Lys Gly Gly Glu Gin Ala He Lys Glu Gly Gly Ala Gly Gly Gly 
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Phe Gly Ser Pro Met Asp He Phe Asp Met Phe Phe Gly Gly Gly Gly 

85 90 95 , 

Arg Met Gin Arg Glu Arg Arg Gly Lys Asn Val Val His Gin Leu : Ser 
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Val Thr Leu Glu Asp Leu Tyr Asn Gly Ala Thr Arg Lys Leu Ala 
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<212> PRT 

<213> Homo sapien 
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Met Ala Cys Pro Leu Asp Gin Ala He Gly Leu Leu Val Ala He Phe 
1 5 10 is 
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35 40 45 

His Glu Val He Asn He Asn Leu Lys Asn Lys Pro Glu Trp Phe Phe 

50 55 60 

Lys Lys Asn Pro Phe Gly Leu Val Pro Val Leu Glu Asn Ser Gin Gly 
65 70 75 80 
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<400> 206 

Thr Ser Pro Ser Glu Ala Cys Ala Pro Leu Leu lie Ser Leu Ser Thr 

15 10 is 

Leu lie Tyr Asn Gly Ala Leu Pro Cys Gin Cys Asn Pro Gin Gly Ser 

20 25 30 

Leu Ser Ser Glu Cys Asn Pro His Gly Gly Gin Cys Leu Cys Lys Pro 

35 40 45 

Gly Val Val Gly Arg Arg Cys Asp Leu Cys Ala Pro Gly Tyr Tyr Gly 

50 55 60 

Phe Gly Pro Thr Gly Cys Gin Gly Ala Cys Leu Gly Cys Arg Asp His 
65 70 75 80 

Thr Gly Gly Glu His Cys Glu Arg Cys He Ala Gly Phe His Gly Asp 

85 90 95 

Pro Arg Leu Pro Tyr Gly Gly Gin Cys Arg Pro Cys Pro Cys Pro Glu 

100 105 no 

Gly Pro Gly Ser Gin Arg His Phe Ala Thr Ser Cys His Gin Asp Glu 

115 120 125 

Tyr Ser Gin Gin He Val Cys His Cys Arg Ala Gly Tyr Thr Gly Leu 

130 135 " 140 

Arg Cys Glu Ala Cys Ala Pro Gly His Phe Gly Asp Pro Ser Arg Pro 
145 150 155 160 

Gly Gly Arg Cys Gin Leu Cys Glu Cys Ser Gly Asn He Asp Pro Met 

165 170 175 

Asp Pro Asp Ala Cys Asp Pro His Thr Gly Gin Cys Leu Arg Cys Leu 

180 185 190 

His His Thr Glu Gly 
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<210> 207 
<211> 175 
<212> PRT 
<213> Homo sapien 

<400> 207 

He He Arg Gin Gin Gly Leu Ala Ser Tyr Asp Tyr Val Arg Arg Arg 

15 10 15 

Leu Thr Ala Glu Asp Leu Phe Glu Ala Arg He He Ser Leu Glu Thr 

20 25 30 

Tyr Asn Leu Leu Arg Glu Gly Thr Arg Ser Leu Arg Glu Ala Leu Glu 

35 40 45 

Ala Glu Ser Ala Trp Cys Tyr Leu Tyr Gly Thr Gly Ser Val Ala Gly 

50 55 60 fi 

Val Tyr Leu Pro Gly Ser Arg Gin Thr Leu Ser He Tyr Gin Ala : Leu 
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Lys Lys Gly Leu Leu Ser Ala Glu Val Ala Arg Leu Leu Leu Glu Ala 
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Gin Ala Ala Thr Gly Phe Leu Leu Asp Pro Val Lys Gly Glu Arg Leu 
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He Pro Thr Glu Glu Ala Leu Arg Leu Trp Met Pro Ser Trp Pro 
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Glu Met Asn Gly Thr Leu Glu Asp Gin Leu Ser His Leu Lys Gin Tyr 

130 135 140 

Glu Arg Ser He Val Asp Tyr Lys Pro Asn Leu Asp Leu Leu Glu Gin 
145 150 155 160 

Gin His Gin Leu He Gin Glu Ala Leu He Phe Asp Asn Lys His Thr 

165 170 175 

Asn Tyr Thr Met Glu His He Arg Val Gly Trp Glu Gin Leu Leu Thr 

180 185 190 

Thr He Ala Arg 
195 

<210> 210 
<211> 156 
<212> PRT 

<213> Homo sapien ' 
<400> 210 

Lys Leu Thr He Glu Ser Thr Pro Phe Asn Val Ala Glu Gly Lys Glu 

1 5 " 10 15 

Val Leu Leu Leu Ala His Asn Leu Pro Gin Asn Arg He Gly Tyr Ser 

20 25 30 

Trp Tyr Lys Gly Glu Arg Val Asp Gly Asn Ser Leu He Val Gly Tyr 

35 40 45 

Val He Gly Thr Gin Gin Ala Thr Pro Gly Pro Ala Tyr Ser Gly Arg 

50 55 60 

Glu Thr He Tyr Pro Asn Ala Ser Leu Leu He Gin Asn Val Thr Gin 
65 70 75 80 

Asn Asp Thr Gly Phe Tyr Thr Leu Gin Val He Lys Ser Asp Leu Val 

85 90 95 

Asn Glu Glu Ala Thr Gly Gin Phe His Val Tyr Pro Glu Leu Pro Lys 

100 105 110 

Pro Ser He Ser Ser Asn Asn Ser Asn Pro Val Glu Asp Lys Asp Ala 

115 120 125 

Val Ala Phe Thr Cys Glu Pro Glu Val Gin Asn Thr Thr Tyr Leu Trp 

130 135 140 

Trp Val Asn Gly Gin Ser Leu Pro Val Ser Pro Lys 
145 150 155 

<210> 211 

<211> 92 

<212> PRT 

<213> Homo sapien 

<400> 211 

Met Glu Ser Pro Ser Ala Pro Pro His Arg Trp Cys He Pro Trp Gin 

15 10 15 

Arg Leu Leu Leu Thr Ala Ser Leu Leu Thr Phe Trp Asn Pro Pro Thr 

20 25 30 

Thr Ala Lys Leu Thr He Glu Ser Thr Pro Phe Asn Val Ala Glu Gly 

35 40 45 

Lys Glu Val Leu Leu Leu Val His Asn Leu Pro Gin His Leu Phe Gly 

50 55 60 

Tyr Ser Trp Tyr Lys Gly Glu Arg Val Asp Gly Asn Arg Gin He He 
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Gly Tyr Val He Gly Thr Gin Gin Ala Thr Pro Gly 
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<213> Homo sapi n 
<400> 214 

Val Met Arg Val Asp Phe Asn Val Pro Met Lys Asn Asn Gin He Thr 

1 5 10 15 

Asn Asn Gin Arg He Lys Ala Ala Val Pro Ser He Lys Phe Cys Leu 

20 25 30 

Asp Asn Gly Ala Lys Ser Val Val Leu Met Ser His Leu Gly Arg Pro 

35 40 45 

Asp Gly Val Pro Met Pro Asp Lys Tyr Ser Leu Glu Pro Val Ala Val 

50 55 60 

Glu Leu Arg Ser Leu Leu Gly Lys Asp Val Leu Phe Leu Lys Asp Cys 
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Val Gly Pro Glu Val Glu Lys Ala Cys Ala Asn Pro Ala Ala Gly Ser 

85 90 95 

Val He Leu Leu Glu Asn Leu Arg Phe His Val Glu Glu Glu Gly Lys 

100 105 no 

Gly Lys Asp Ala Ser Gly Asn Lys Val Lys Ala Glu Pro Ala Lys He 
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435 440 445 

Asp Pro Ser Thr Pro Pro Ala Pro Pro Thr Pro Pro His Pro Ala Thr 
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Pro Gly Asp Gly Phe Pro Ser Asn Asp Ser Gly Phe Gly Gly Ser Phe 
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Glu Trp Ala Glu Asp Phe Pro Leu Leu Pro Pro Pro Gly Pro Pro Leu 

485 490 495 

Cys Phe Ser Arg Phe Ser Val Ser Pro Ala Leu Glu Thr Pro Gly Pro 

500 505 510 

Pro Ala Arg Ala Pro Asp Ala Arg Pro Ala Gly Pro Val Glu Asn 
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